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The Sun Electric Company’s System. 

In our issue of this week we illustrate parts 
of this company’s method of incandescent 
lighting from high-tension currents, which is 
eing largely used by some of the prominent 
lighting companies in the East and else- 
where. 

The cut shows their protective distributor, 
which enables incandescent lamps of any 
candle-power to be operated with perfect 
safety and ease from an ordinary arc light 
The advantages of such a system, 
when shown to be feasible and practicable,are 
too numerous and evident to need dwelling 
ipon, but, among others, are the facts that 
miles of arc light wire, at present unremu- 
nerative, may be utilized, and that both arc 
nd incandescent lights can be supplied to 
the same consumer, by the same system and 
ff the same wire. 





ircuit. 


The illustration given represents one of 
the various kinds of distributors made by 
the company—in this case designed to pro- 
tect 18 lamps of 16 candle-power each, any 
ne or all of which can be turned on or off 
individually without affecting the remainder. 
There is no danger, and there are no cum- 
brous resistance boxes. One noticeable feat- 
ure of this system is the fact that if a con- 
umer desired to use only, say for example, 
)lamps of the 18, an ingenious switching 
rrangement would automatically change 
circuit in such a manner that 
that energy only which was required to op 
erate those 9 lamps would be consumed or 
lrawn from the generating machine, thereby 
effecting a saving of power. If a consumer 
lesired a fewer number of lamps, say 2 of 
or 4 of 16 c.ndle-power, 
he could be accommodated, and he coul:! use 
one, two, three or four at will. If he only 
wished to use two, the apparatus would au- 
tomatically switch the circuit so that he 
would only be drawing the energy sufficient 
for two, and he would not use or pay for 
more, and in the same manner, within cer- 
tain limits, the customer does not have to 
pay for current wasted in resistances inter- 
posed to keep up the continuity and balance 
of the circuit. 


the 


16 candle-power 


The two or four-light distributor is very 
suitable for banks or jewelers’ stores, where 
it is wished to have only a lamp or two burn- 
ing all night for protection. 

The system is claimed to be capable of al- 
most infinite variation to suit the needs of 
ny particular customer, and is as flexible as 
the ordinary lotv-tension circuit, while the 
fact that the main wires are small, being or 
dinary are light leads, enables a considerable 
saving in conductors to be effected as against 
the enormous weight of copper necessitated 
by a large number of lamps when run on the 
simple low-tension system. In addition to 
this, points can be reached by this system 
which could never be touched by low-ten- 
sion on account of the distance. 

Another advantage claimed for this system 
is that lamps of various candle-powers may 
be used on the same circuit, and be protected 
by the same distributor; but in the low-ten- 
sion system additional lamp or lamps of 
greater illuminating capacity require more 
current, and, consequently, greater weight 
of copper in the conductor. This is not the 
case with this system. 


When it is considered that almost any 
number of 16 candle-power lamps from 2 to 
60 can be controlled by one protector, and 
that lights can be turned on or off at will, 
and, further, that when a certain number 
are turned off the apparatus of itself changes 
the circuit so that only the appropriate 
amount of energy is consumed, the flexibility 
and economy of the system are apparent 
Our representative has had the opportunity 
of inspecting the working of the protective 
distributor on various occasions, and it cer 
tainly seems to bear out the claims made for 
it on behalf of the company. We under- 
stand, however, that those of our readers 
who may attend the convention will have an 
opportuvity of seeing it for themselves. 
This does seem to be something more than a 











Utilizing Wind Power in Electric 
Lighting. 
Editors Electrical Review : 

I have to thank you for calling my atten- 
tion to the articles on the above subject, 
which have appeared in the ELecrricaL Re- 
view in July and August, 1886, and for 
your kind invitation to take part in the dis- 
cussion. I find that you have covered the 
ground, and done it justice, except in the too 
complimentary remarks about my book and 
self. I would only say in reply to the line of 
argument advanced by your correspondent, 
H. 8. T., ir your issue of the 2ist inst, 
that while it is true that, during the year, 
the average velocity of the wind per day 
of twenty-four hours is eight mules per 
hour, this average includes hours of tola 
calm and of the lightest reezes, and that the 
average velocity of the wind, during the 
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laboratory experiment, as is evidenced by the 
fact that the company has not hitherto been 
able to supply the demand for their goods 
fast enough. Those who have used them on 
their arc light circuits, have like Oliver 


Twist, ‘‘ asked for more.” 

An alternative, and in some cases prefer- 
able, mode of running large incandescent 
amps on arc circuits is by means of what 
the company call their ‘‘ Princess” or ‘‘ Re- 
gina” eqipments, the first for lamps for 50 
to 60 candle-power, and the second for lamps 
of double that capacity. These consist 
briefly of the lamp, a shade or reflector 
above it, a simple automatic cut-out, and 
carbon resistances inclosed in glass tubes, 
into which the current is automatically 
switched on the breakage of a lamp. 

The company we are informed will have 
pleasure at all times in giving information to 
those interested as to what can be done by 
their system, in addition to which, we un- 
derstand, that some of their apparatus will 
be open, at the coming convention, to the 
inspection of members and all others con- 
cerned in the large and ever extending field 





of electric lighting. 





eight hours per day when the windmill is at 
work (a wind of a velocity below six miles 
per hour ordinarily not producing rotation of 
the mill) is sixteen(16) miles per hour. Your 
correspordent falls into theerror of dividing 
the total daily movement of the wind by 2), 
and presuming that during the eight hours 
of work of the windmill, the wind is blow- 
ing with the average velocity per hour so ob 
tained. This is not so. From complete 
special tables, collected for and furnished me 
by the United States Signal Service, I find 
that, during and for eight hours of the day, 
the average velocity of the wind per hour 
will equal more nearly two-thirds of the to- 
tal daily movement, divided by 8. This 
ives an average velocity of sixteen miles per 
our, for the eight hours during which the 
windmill is at ae So — tables of ee A 
capacity and horse-power given in my 
¥) Phe Windmill as a Prime Mover” are cor- 
rect, as there stated, for an average per an- 
num of eight hours of work each day, and 
represent actual running results. They are 
based on, and represent, current regular 
practice, and their correctness has been 
proved and established by years of service. 


ALFRED R. WoLrFr. 





The Danger Arising from Electric Light 
Wires and the Underground System. 





PAPER READ BEFORE THE CONVENTION OF 
THE NATIONAL ASSOCIATION OF FIRE EN- 
GINEERS, PROVIDENCE, R.1I., AUG. 24, 1886. 
BY PROF. JOHN P. BARRETT, CITY ELEC- 
TRICIAN AND SUPERINTENDENT OF CITY 
TELEGRAPH, CHICAGO, ILL. 





There is a certain resemblance between 
the heroism of the soldier who rushes to the 
front in battle, and the brave lad who com- 
bats the fire fiend—the one is a hero of war, 
the other no less a hero of peace. Yet both 
enter upon their dangerous duties with their 
lives in their hands. 

The soldier is well aware of the dangers he 
is to encounter, and he goes into the combat 
with as perfect preparation as the science of 
modern warfare permits. The dangers which 
surround the fireman are often unsuspected 
until too late for prevention, too late for 
cure. 

A piece of faulty architecture may, when 
unsuspected, overwhelm him, illegally con- 
cealed chemicals may poison the air which 
he is forced to breathe, unexpected explo- 
sions may bury him im ruins from whence 
escape is impossible. 

There is also another element of danger of 
comparatively recent birth, which is rapidly 
on the increase, especially in the larger cities, 
and which, being new, is but little under- 
stood. It is needless to say that I refer to 
the wires which carry the heavier forms of 
electrical currents for purposes of power or 
illumination. 

The great adaptalility of these currents 
for such purposes has rendered them ex- 
tremely popular, and, to use a common re- 
mark, they seem to have come to stay. This 
being the case, it is best that we know how 
much of danger there is in these innocent 
looking wires, and how best to prevent the 
mischief they are capable of. The dangers 
in the case are twofold. 

Those which threaten humanity, and those 
which threaten property. 

With the latter form of danger the firemen 
are interested collectively as a body, with the 
former as an individual, and it is but reason- 
able that the individual interest is by far the 
most important and nearest to him. 

To get at the matter understandingly it 
will not be necessary to go deeply into scien- 
tific definitions, but this much will, perhaps, 
aid in its comprehension. 

Electricity is a force like heat or light, and 
possesses properties of quantity and pressure 
like steam, and may also be impeded in its 
flow or progress by want of carrying 
capacity—those substances known as con- 
ductors, such as iron, copper, etc., offering 
the least resistauce, and dry wood, porcelain, 
glass, etc., the greatest resistance, 

The greater the resistance of a given sub- 
stance, the less electricity will flow through it. 

Another fact will aid us in this investiga- 
tion. If two routes are open to the current 
from the starting point at the battery or 
generator back to the source the electrical 
current will divide between the two routes, 
and the better conductor will carry the lion's 
share. Thus, if two wires of the same size, 
one of copper and the other of iron, form the 
two routes, the copper will carry nearly 
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seven-eighths of the current, and the iron 
one-eighth only. - 

Now, if I have made this relative conduc- 
tivity plain to you, it must be evident that a 
wire carrying one of these heavy currents 
may be made perfectly safe, under all ordi- 
nary circumstances, if the wire remains in- 
tact, and there is but one route over which 
it can travel in its journey from its source 
and back to the starting point. 

This may be accomplished by the use of 
various forms of insulation—and insulation 
only means extremely poor conductors, re- 
member—to keep the wire from forming con- 
tact with other wires, portions of buildings, 
roofs, awnings, columns, rods, etc., through 
which contacts a portion of the current may 
be deviated to the earth. 

An electric circuit may be perfectly safe 
with one such contact to the earth, while 
only that one contact existed. But if when 
one such contact already exists on the line a 
second occurs, the elements of mischief are 
present which may result in disaster to prop- 
erty or serious injury, if not death, to an 
individual, for we have seen that the intro- 
duction of these grounds on a line is like tap- 
ping a water pipe with smaller tubes of 
greater or less capacity. 

To illustrate this, suppose one of these 
wires conveying a heavy current is clear of 
contact, save ata single point where it lies 
against an iron rod running to the ground. 
This will make no material difference with 
the machine or the lights, and it may remain 
unknown for months unless sought for, uatil 
a second ground contact is made, when a 
more or less violent demonstration will de- 
velop. 

If circumstances are favorable, the result 
may be the setting of a mysterious fire where 
the wire lies in contact with a wet board. 
As a rule, wet kindling is not in deman2. 
Electricity rather prefers it, because water- 
soaked wood is a better conductor than dry. 

Then, again, the second ground may be 
made by an individual, who intentionally or 
otherwise placed himself in contact with the 
wire, thus tapping it and drawing off part of 
its current. 

Remember the rule that the amount of 
current which such a contact will carry off is 
proportioned to its capacity for carrying 
exactly like a water pipe. 

Naturally, you will ask how much current 
will an average man conduct from the wire 
under these circumstances? 

There are so many elements entering into 
the calculations that the question is quite 
difficult of solution. 

Of a dozen men, taken at random, no two 
conseculively tested, would show the same 
capacity for carrying a currentof electricity, 
and very likely no two of the entire twelve. 
The same individual, under different cireum- 
stances, shows widely different capacity, and 
from one point to others on the same indi- 
vidual the measurements are never the same. 
A person measured when the contact points 
—say, the hands—are covered with perspira- 
tion will carry more current than after wash- 
ing them in water, although they are left as 
wet as before. Why? Because salt water is 
better as a conductor than fresh, and per- 
spiration is salty. 

The amount of current, then, that it is safe 
to risk it is difficult to specify. We can tell 
what the current is which flows from a given 
source—say, a battery—and a current from a 
dynamo may be compared with it. 

Many of you have seen more or less fun 
produced by what little power there is in a 
single cell of battery arranged to astonish the 
hangers-on round an engine-house. You 
may have experimented, perhaps accident- 
ally, with a battery of say, 250 or 300 cells, 
and been perfectly satisfied with one at- 
tempt. 

There is a wide difference between the two 
forms—the incandescent and the arc light 
currents—but it is just as well to give both a 
wide berth. Any current which will main- 
tain an electric light is good enough to 
let alone, and intimacy with such forces is 
just as well left to the electrical fraternity. 
The amount of force generated by an electric 
light dynamo current, compared with a bat- 
tery current, is as the strength of a giant 





compared with that of a babe. To make 
this a little more definite—the current 
generated by an electric light dynamo 
is anywhere from 1,600 to 1,800 times 
that from a single jar of battery, and the un- 
fortunate who undertakes to be intimate with 
such a current will, according to circum- 
stances explained above, receive any amount 
from a mere tickle—an urgent invitation to 
dance —up to an order for a first-class 
funeral. 

There are electric light men who claim to 
have taken the entire current from a sixty- 
light machine and lived. Somehow I could 
never get one of these modest fellows to 
come out and give an exhibition. They 
always do this sort of thing when they are 
alone. As far as 1 am concerned, I am per 
fectly willing they should have the fame if 
they want it. 

How all these dangers may be reasonably 
well guarded against is a pertinent question 
Chicago, as you are well aware, took steps in 
that direction over two years ago by the ap- 
pointment of an inspector of electric lights, 
whose duty it is to personally examine and 
pass upon all plants within the city limits. 
He carefully considers the possibilities as 
well a3 the probabilities in the case, and 
orders such changes and dispo-itions as he 
deems necessary before certificate is issued. 
In addition to this mechanical examination, 
electrical measurements are made by him to 
insure the absence or removal of ground. 

In the majority of cases there is great dan- 
ger of ground contact where the wires of 
outside lights are brought tothe lamp. In 
order that this may be raised and lowered, a 
long loop of wire is allowed to swing in the 
wind, fold up in an awning, or contact with 
iron frames or other connections running to 
the ground. By an extremely simple and 
cheap contrivance, this annoying and dan- 
gerous loop is now being done away with in 
Chicago. white the lamp is as readily raised 
and lowered as before. 

The surest and simplest remedy, the most 
perfect guard against danger to life and 
property from electric light wires, as it seems 
to me, is inspection at the hands of some 
competent party, who should be clothed with 
authority to compel obedience to his just 
requirements 

Again, the dangers from electric light wires 
are materially lessened when they are placed 
beneath the ground, where contact with 
other wires, roofs and buildings is impossible, 
and where a loosened wire cannot drop 
across the street or sidewalk. 

I must strongly urge upon all the great 
necessity as a precaution—a life-saving meas- 
ure—of having some check put upon the 
unsafe methods of the electric light people. 

The methods of accomplishing this are 
simple, and, if an effort is made, can be suc- 
cessfully carried out. The fire departments 
and the insurance men are natural and 
friendly allies. If these but pull together 
for a general purpose, they must succeed; 
and no stone should be left unturned until 
every electric light plant in the country is 
subjected to proper inspection and control, 
and every wire, where possible, is put under- 
ground. 

I will conclude this paper with a few 
remarks as to why I consider wunder- 
ground wires the proper thing for cities gen- 
erally, and for fire and police alarm service 
in particular, together with a short descrip- 
tion of the systems now existing in Chicago. 
It is generally acknowledged that in a large, 
populous and wealthy city, where fire and 
police departments are considered necessary, 
that a simple, effective and reliable fire and 
police alarm system is indispensable. 

Such a system is in general use in every 
large city inthe country, and the electrical and 
mechanical parts of it have been so perfected 
by the work of earnest and scientific men 
that, as you know, a child can give an alarm 
that will, at his choice, summon either de- 
partment to extinguish a conflagration or 
suppress a riot. 

But with the onward march of science, 
with the improvement in the equipment 
of the fire and police department, with 
the improvement in the mechanism of elec- 
trical instruments, and the mastery that 





man has gained over electricity, the method 
of stringing wires for electrical use bas not 
kept pace; in other words, the lineman has 
not kept up with the procession. In any 
large city in the land you can see huge poles 
towering aloft, carrying tons of iron wire. 
You can see these wires crossing and re- 
crossing the streets until it would seem as 
though you could not fire a bullet in the air 
without striking one. You can see them 
fastened to the same old cross-arms, uprights, 
brackets and insulators that we saw years 
ago, a menace to the life and limb of the 
passer by, a hindrance to the fire department, 
and a general nuisance to everybody. 

It has long been my conviction that the 
proper place for electric wires in a large city 
is under the surface of the earth. 

Especially is this true of fire and police 
wires. In asystem from which so much is 
expected, where a single broken wire may 
cause a delay in giving an alarm involving a 
loss of thousands of dollars, it seems to me 
we should have the wires in a place where 
wind, sleet or sulphurous gases cannot harm 
them. 

To be perfect, a fire alarm system must be 
certain. It should be an absolute certainty 
that when the hook in a fire alarm box is 
pulled down an alarm will be given to which 
the department will respond. We cannot 
have this certainty with our present system of 
aerial wires strung in the air in the neighbor- 
hood of hundreds of other wires, subject to the 
destructive action of smoke and storm, liable 
to accident from countless causes. There is 
no reasonable certainty that at the time a 
box is pulled the line to which it is connected 
is not open or crossed in such a manner as to 
render it, for the time being, useless. 

With a wire of suitable conductivity, well 
insulated and protected from mechanical 1n- 
jury, placed underground, we will have this 
certainty which the air line cannot give. 

That is the way I feel about underground 
wires, and I am backing up the faith that is 
in me by planting those of the Chicago Fire 
and Police Alarm Telegraph as fast as I can 
get money to do it with. 

With me it is not a question for hair-split- 
ting argument, it is a question of money, of 
first cost; outside of that everything is in 
favor of underground and against aerial 
wires. 

And that seems now to be the general sen- 
timent. All over the country we see or hear 
of preparations to get the wires down, although 
some of the telegraph companies are moving 
in that direction very reluctantly, still they 
are moving, and we may hope to see (at no 
distant day) all, or nearly of the poles and 
wires removed from the street and air. 

In Chicago the agitation in favor of under- 
ground wires commenced about the year 
1875 or ’76, and in the year 1877 we laid our 
first underground wires. The work was per- 
formed under my supervision. We put 
down 840 feet of iron pipe treated inside and 
out with a liberal dose of Stockholm tar, and 
through this we pulled two Kerite wires. 
These proving satisfactory, the agitation was 
kept up and a law was passed in 1881 to take 
effect in 1883, compelling all corporations 
and individuals owning or controlling wires 
within the corporate limits of the city, to 
place them underground. 

In order to accomplish the requirements 
of the law, it was necessary to do away with 
the concessions which had been made by the 
authorities to the various companies. 

It has been a work of time, perseverance 
and ingenuity, but is now well under way, 
and we have underground systems of several 
kinds. Iron pipes, wooden boxes filled, some 
with asphaltum, some with cement, etc ; 
perhaps the most complete is that of the 
Sectional Underground Company, which is 
the Dorsett system. An asphaltum concrete 
pipe made into one or more conduits or ducts, 
with manholes and handholes through which 
cables are drawn in or removed. 

Outside of the city wires there is now con- 
trolled by the Chicago Sectional Underground 
Company, a system consisting of about 17 
miles of conduit‘ with 150 miles of wire 
which includes all the electric light wires. 





phone Company, 3 miles conduit with 200 
miles of wire ; Bankers and Merchants, 15 
miles conduit with 400 miles of wire ; Postal 
Telegraph Company, 44 miles conduit with 
100 miles of wire; Baltimore and Ohio, 2 
miles conduit with 50 miles of wire. Our 
municipal system, exclusive of the city elec- 
tric light wires, consist of 63} miles of single 
wires laid through 7,931 feet of conduit built 
and owned by the city. In addition there 
are twenty miles of single wires laid through 
4 miles of cod uit owned by the Sectional 
Company. 10 miles of single wires placed 
under the sidewalks in the central part of the 
city. 1955 feet of wire in 840 feet of iron 
pipe and about 14 mile of cables under the 
river at Archer avenue and Chicago avenue, 
Division street, Clybourne place, and through 
the Washington and Lasalle street tunnels. 

The single wires are 13 copper B. & 8. gauge 
gs Kerite insulation wrapped with tape. 
The cables through the Washington and La- 
salle street tuonels are of Kerite and the 
other of gutta-percha insulation. 

The conduit owned by the city is a9’ 
concrete pipe leading from the City Hall to 
Lasalle street, and branching from there to 
the north side, ending at Huron street to the 
south ending at Harrison street, and to the 
west side ending at Clinton street with man- 
holes 44” in diameter and 5 feet deep for the 
purpose of testing, drawing in and out, etc. 

In the Huron street branch we have 20, 
in the Harrison street 20, and in the Clinton 
street branch 42 wires leading to lightning 
arresters at each end, and from these points 
the air lines diverge, covering the northern, 
southern and western districts of the city. 

In the manholes we have testing boxes 
made air-tight with screw heads and rubber 
gasket. If we have trouble on one of the 
lines we can locate it between two manholes, 
draw the faulty wire out and a good.ene in. 

The wires in this conduit were put in ser- 
vice in August, 1884, and have not given us 
any trouble since. 

The wires placed in the Sectional Com- 
pany’s conduit, and under sidewalks are 
wholly underground lines, they cover an 
area of nearly a square mile, and to them are 
connected all the municipal telegraph and 
telephone apparatus in that part of the city 
bounded by the river on the north and west, 
Van Buren street on the south, and Lake 
Michigan on the east. In all 42 street fire 
alarm stations, 23 street police alarm stations, 
79 private police and fire alarm boxes, 
three fire-engines and hook and ladder com- 
panies, one fire marshal’s residence, eight 
newspaper offices, and the rooms of the press 
club. 

In this district is concentrated the greater 
portion of the wholesale mercantile and 
banking interests of the city, and conse- 
quently here we have signal stations located 
so that the fire and police departments can be 
summoned from every hand with these sta- 
tions located in so many different places. 
How to reach them was probably as difficult 
a problem as the underground question can 
present. 

By using a duct in the Sectional company’s 
conduit, and utilizing the space underneath 
the sidewalks between the area wall and 
building line, we solved the problem ina 
manner highly satisfactory (at least to us), 
and by so doing were enabled to remove from 
the streets about ten miles of poles and from 
the air twenty-five miles of wire, and have 
our wires where wind or sleet storms cannot 
harm them. 

The sidewalks are mostly of stone, and the 
space beneath them has been excavated and 
put to a variety of uses, such as barber 
shops, boiler rooms, Chinese laundries, 
tailor shops, restaurants, saloons, coal 
bins, etc. 

Although acting on the presumption that 
the city has a legal right to this space, the 
fact that the entrance to it lay through the 
store or office of the occupant made it nec- 
essary to obtain his consent before placing 
our wires therein. When we explained that 
the ultimate results of so doing would be the 
removal of the unsightly masts that cumbered 
the streets and the labyrinth of wires from 


By the Western Union, 10 miles of eonduit| the air. this consent was readily obtained. 


with 150 miles of wire; the Chicago Tele- 


The buildings are separated by partition 
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walls, varying in thickness from 6 to 36 
inches, and where used as coal bins, etc., 
each building is divided by several parti- 
tions. aa 

These walls and partitions average about 
twenty to the block, and vary in kind from 
the one-inch board to the three foot stone 
wall. 

We cut through the walls, and where the 
nature of the place required it, put in inch 
and inch and a quarter iron pipe, using a 
short piece of larger diameter at the joints, 
instead of the regular coupling. This piece 
can be slipped back and forth, making it 
easy to get at the wires, when necessary, for 
the purpose of testing, etc. 

Where it was clean and dry, and mechan- 
ical protection unnecessary, we placed the 
insulated wire, without covering, well up 
out of the way, where they would not be 
likely to be interfered with. 


We crossed fourteen alleys, varying in' 


width from 14 to 383 feet, and mostly paved 
with granite block. As it was desirable to 
get through without digging up the paving, 
we drove pipes across, using for the purpose 
extra thick inch and a quarter iron pipe, 
with a steel point screwed on one end and a 
drive head on the other. When through, 
the head and point were taken off, and the 
wires drawn in. 

We fastened our fire alarm boxes to lamp 
posts, bringing the wires up through the 
posts, and out to the box through a short 
piece of bent pipe. 

Where the Fire and Police boxes were lo- 
cated on the same corners, we set the fire 
alarm boxes in the police box facing out. 

The whole thing was a work of consider- 
able difficulty, and required patience and 
perseverance; but we finished it in good 
shape, and I am happy to say 
that, in that portion of Chicago 
known as the South Side, north 
of Van Buren street, the city 
does not own an acrial line. 

In conclusion [I will state as an 
instance of the durability and 
reliability of under ground 
wires, that those placed in the 
840 feet of iron pipe in 1877 are 
giving as good service to-day as 
the day they planted. 
We have never had occasion to 
touch them since; never had a 
ground cross or break on them, 
and for aught I can see, will 
continue to give the same good 
service when you and I have 
been called to our fathers, and 
have gone where I hope there 
are no fires, where fire alarm 
and fire department service will 
not be needed. 


were 
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* * Mr. Clanerie has made a 


| Batteries of the Partz Electric Company. 
| In a recent issue we published a descrip- 
| tion and illustration of the acid gravity bat- 
'tery of the Partz Electric Company, of 
Philadelphia, and in this issue we present 
two views of other excellent batteries manu- 
factured by this company. In Fig. 1 is 
shown their open circuit battery for annun- 
ciators, telephones, gas burners, etc. This 
battery can be easily restored by the user, 
the electrolyte consisting simply of a neutral 
solution rich in oxygen. The initial electro- 
motive force claimed for this battery is 1.6 
volts per cell, and strength of current 2.8 
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Fiag 1.—Open Crrcurr BATTERY OF 
Partz Evecrric Co., Parma. 








series of experiments to discover 

how steel needles are magnetized 

by the discharge of condensers. 

He employed a battery of twelve jars, each 
having a capacity of ;}, microfarad. The 
needles were placed in a magnetizing spiral 
13 millimeters in diameter and 300 milli- 
meters long. The spiral consisted of wire 
4 millimeter in diameter, and the needle was 
15 millimeters long. M. Clanerie concludes 
that currents of very short duration, such as 
the discharge of condensers, magnetize steel 
conformably to the laws of Ampére. While 
the discharge continues, the austral pole is 
to the left of the current. In the case of 
oscillating discharges, the needle receives, at 
progressively decreasing depths, magnetiza- 
tions in contrary directions alternately, the 
first penetrating to the axis and then disap- 
pearing. The resultant magnetization may 
be either in one direction or the other, 
according to the direction of the last of the 
magnetizations, especially those of the super- 
ficial layers. 





>_> 
* * Coppered wire is dutiable under the 
provision in Schedule C. T. I., new, 182, for 
‘*iron or steel wire,” and not as galvanized 
Wire (same paragrapb) or as manufacturers 
of metal, not specially enumerated or pro- 
vided for.—Let‘er to Collector of Oustoms at 
New Orleans, La., June 21, 1886. ; 
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amperes. By slotting the carbon cathodes 
their surface has been increased and double 
anodes are used, as shown, rendering the 
battery particularly effective. 


tion. 

| Fig. 2 is a view of this company’s medical 
battery, which has become popular among 

the users of this kind of battery. 


sia tala names 
Electric Lighting in Brussels, 

The Brussels authorities have granted 
Mr. Aylmer the right to lay underground 
conductors necessary for the lighting of the 
central part of the city. For some time past 
the Grand Place has been lighted by arc 
lamps, and now the central boulevard, the 
Place de la Monnaie, the Galleries St. Hubert, 
and the Place de la Bourse, in addition, are 
to be lighted. The system adopted is to be 
that of Messrs. Gaulard and Gibbs, who will 
furnish the electric light at the game price as 
gas, but the amount of light which will be 
given will be far greater. The district to be 
lighted includes five theatres, as well as the 
largest cafes and shops. It is expected that 
the installation will be ready by October. 





—MepicaL BATTERY oF PARtTz ELEctnIC Co. 


The cells are | 
easily closed, and there is but slight evapora- | 


Professor Hughes’ Theory of Magnetism. the current, and the result of this arrange 
| ment will be neutrality. 

Permanent magnetism is due to the fact 

——— | that the molecules of the steel encounter a 

(Prepared for the ELEcTRicaL REVIEW.) | resistance to rotation and are unable to furm 

Although the idea had been before ad-| circles of attraction among themselves, al- 

vanced that each molecule of iron 1s a mag-| though they continually tend to do so, and 

net by virtue of an inherent property with | in fact, approach the condition of neutrality 

which it was originally endowed, and that | as soon as the exciting current or magnet 1s 
the manifestation of magnetism is due to the ‘ 

Fig / 


arrangement of the molecules being such 

that their like poles are in the same direction, A Cc EB 

yet it remained for Prof. D. E. Hughes to| 

give to the world a theory which explains | >) >) 

the principal phenomena ; being based upon | 

careful researches with special apparatus eS) Ce) (—) 
B D F 

Fig2. 

'S 


which he devised. 
The purpose of the writer is to enable those | 
A E 
B D Ff 


who have not the time to peruse the interest- 
IEWS EXPLAINING Mr. Coorer’s ARTICLE. 





By Wm. B. Cooper. 








ing papers in which the experimental evi- 
| dencc is detailed, to obtain a clear idea of 
| the theory expounded. 
| He maintains that in the condition of neu-| 
trality the molecules are so arranged that the | 
circles of attraction are completed within the | 
mass ; and although he refrains from stating | 
exactly his conception of the form of a| 
molecule, that shown in the accompanying | V 
drawing will serve to explain the arrange-| 
ment. removed. This explains the gradual loss of 
The arrows representing the polarities, it | strength and other phenomena. 
| will be seen that A C #, Fig. 1, have ther! As demonstrating the effect of the thick- 
poles in an opposite direction to B D F, | ness of a piece of iron in facilitating a return 
and it is manifest that if alternate layers of | to neutrality in the manner described, noth- 
molecules are arranged in this manner, con-| ing could be more conclusive than the fol- 
tiguous molecules will form magnetic couples | lowing : Four brass tubes 1,8,’ in diameter 
with each other, that A will forma magnetic and 8” in length were electro-plated with 
circle with B, C with D and # with /’ iron, and the plating was strongly magnetized 
throughout the whole mass, thus producing | by acoil and the magnetism measured, the ex- 
neutrality. ciling current being discontinued, the remain- 
But if several layers of molecules have their | ing magnetism was noted with this result. 
No. 1 plating, $inch thick ; 
remaining magnetism, 3 per cent. 
No. 2 plating, 3, inch thick; re- 
muaing magnetism, 20 per cent. 
No.3 plating, yg}, inch thick; 
remaining magnetism, 50 per 
cent. No. 4 plating, extremely 
thin and transparent; remaining 
magnetism, 100 per cent. This 
100 per cent. was found to be 
more permanent than even the 
magnetism.of steel magnets, for 
it was unaffected by vibrations, 
which reduce the strength o¢ 
steel magnets and remove the 
remaining magnetism from a bar 
of iron, by facilitating the rota- 
tion of the molecules. 








It is difficult to avoid the con- 
clusion that his transparent plat- 
ing did not exceed the thickness 
of a single layer of molecules, 


The following passage sets 
forth concisely the interesting 
conclusions, to which his valuable 
researches have led. 





‘‘That inherent magnetic po- 

larity is a quality of all matter— 

| solid, liquid, us and the ether itself, vary- 
ing only in degree and not in nature, seems 
demonstrated by a series of researches I have 


poles in the direction of those of A C H, and 
others are arranged like B D F, then these 
compound layers will react together and been making upon the mechanism employed 
form closed circles of attraction as though jn magnetic conduction through the atmos- 
the bar in which the molecules are so ar- phere and Crookes’s vacuum. 
ranged was formed of magnetized laminw,| “‘These researches are being made b 
havi lik en Qemeties wiih jn | means of induction and the magnetic bal- 
aving unlike poles together, which, as ID) ance. They prove that the atmosphere, and 
this case, will produce a bar which would} presumably the ether, as well as all liquids 
manifest no polarity if the opposite polarities | and gases, have a saturation point similar to 


; : iron; that the curve is the same as in per- 
aaadl omen eter Se way commen fectly soft iron; and that the highest mag- 


netic capacity of iron does not exceed that of 
If, however, all the molecules are caused 


the atmosphere by more than forty times; 

to arrange themselves in the position shown sa een we =A fairly eee ra the 

in Fi ; ether may be regar as un extremely mag- 

~ a the highest dagres of polarity netic body, obeying the same laws as those of 
This rotation may be only partial, how- 


iron; and as I regard the symmetrical rota- 
tion of magnetic molecules as a cause of evi- 
ever; thus rendering comprehensible the 
increase of magnetism in the core of an 


dent magnetism in iron, and as the difference 
in force between iron, copper and ether, is 

electro-magnet from an increased strength of 

the current in the exciting coil; the super- 


simply a differential one, I believe that the 
neutrality which appears in all paramagnetic 

ficial layers of molecules being brought 

nearer to the position shown and deeper 


and diamagnetic bodies, wherever the excit- 
ing influence is withdrawn, is formed by 
layers subjected to the electro-magnetic 
influence. 


mutual molecular reactions, producing 
closed circuits of mutual attractions, as 
demonstrated in iron. 
** A line of force between a magnet and its 
If a current of electricity is passed longi- 
tudinally through a rod of iron, the parlhevin 
arrange themselves in concentric circles, 
from the fact that each is caused to place its 


rotation; lines would neither be added nor 
subtracted—they could simply be rotated 
from a symmetrical neutrality to an equal 








armature is to me simply a line of molecular 
magnetic axis at right angles to the course of | symmetrical point of saturation.” 
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The chairman of the railroad committee 
announces the final rate of $2590 for the 
round trip from New York to Detroit, for 
delegates to the Electric Light Convention. 











The public judge of a light not so much by 
the brilliancy of objects illuminated as by the 
appearance of the light itself. It has often been 
remarked among electric light men that of 
two lamps of the same candle power that 
the one with the longer filament was con- 
sidered the brighter, and that a 1,200 candle- 
power are light, with a large ground glass 
globe, gave more satisfaction to their custom- 
ers than a 2,000 candle-power light with a 
small globe. 





Boston will be well represented at the 
Detroit meeting of the Electrical Conven- 
tion. Among the large number who have 
signified their intention of attending “are 
Frank Ridlon, N. E. agent of the Brush- 
Swan Company, Fred Swift, general mana- 
ger of the Sun Electric Company, Marma- 
duke M. M. Slattery, electrician of the same ; 
F. A. Gilbert, president Merchants Electric 
Light Company, Bridgeport, New Haven, 
and Newport electric light companies; Mr. 
English, treasurer ofthe same; A. F. Upton, 
general manager Jarvis Engineering Com- 


pany. 


Electrical circles are particularly active 
just now. The Detroit and St. Louis con- 
ventions promise to be unusually interesting 
and fruitful, and the fact that they occur so 
soon has had much to do with the present 
quite general stirring up in the electrical field. 








The telephone is now used on the Valmor- 
dois line of railway for communicating be- 
tween stations. This is the first instance in 
which the telephone has been employed for 
railway signaling in France, and we do not 
see why its usefulness in this direction 
should not be extended. 





The special rate of $10.00 from Chicago to 
Detrvit and 1eturn for delegates to the 
National Electric Light Association has been 
made by the Baltimore & Ohio Railway 
Company. All Western visitors should re- 
member this concession, and secure tickets 
through Mr. Geo. S. Bowen, 196 Jackson 
street, Chicago. 





Attorney-General Garland has filed his 
answer to J. Harris Rogers’s bill. He denies 
in detail the material statement in the bill, 
and calls attention to ‘‘the scandalous and 
impertinent matter in the bill,” and says he 
must decline to answer such portions unless 
the Court directs him to do so. The Attorney- 
General is willing to account for all pecu- 
niary benefits and money he has received 
from said company, or by reason of his in- 
terest therein, and to bring said moneys into 
Court when thereunto required. How about 
the money lost by outsiders who invested in 
Pan-Electric stock on the strength of the 
Attorney General's opinion that his com- 
pany’s patents didn’t infringe Bell’s? Will 
that be brought “‘ into Court ?” 





ELECTRIC LIGHT MEN, ATTEN- 
TION! 

It is with no little pleasure and satisfaction 
that we watch the growth and record the 
development of the National Electric Light 
Association, whose Fourth Semi-Annual 
Convention will be held at Detroit, Mich., 
on the last day of this month. 

From its very inception, the ELECTRICAL 
REVIEW, having a firm and abiding faith in 
its mission, has earnestly worked for its suc- 
cess, and has found active and congenial em- 
ployment in pushing its interest. 

Before the establishment of this admirable 
society, electricians and projectors may 
fairly be said to have been working in the 
dark even though the refulgent beams of the 
arc light shone upon their labors. Ingenious 
men struggled silently in the laboratory and 
in the field to perfect crude mechanism and 
to discover economical and practical methods 
of installation. Every success in either one 
direction or the other was kept secret, and 
the short-sighted policy of keeping what in- 
formation you have and getting what you 
can was strictly adhered to. 

The man who found an economical mean 
of coupling up engines with dynamos, or dis 
covered a novel means of utilizing power, 
shut the secret tightly up within him, and 
then sought for a more perfect means for the 
distribution of lights in circuit, while a man 
who had made great advances in the latter 
groped around for better utilization of 
power. 

It is the mission of the National Electric 
Light Association to bring these men together 
in the full belief that a free exchange of 
ideas and experience will be to the advantage 
of both. 

No company engaged in the electric light- 
ing business, whether in selling light or 
manufacturing apparatus, can afford to be 
absent from the coming convention. During 
the session, which will probably last three 
days, methods, mechanism and policy will 
be discussed by those speaking in authority ; 
experiences will be recounted and compared; 
carefully prepared papers on live topics in 
the electric lighting field, will be read; and 
we care not who the man may be, we make 
bold to assert, without the fear of being after- 
wards contradicted, that he can not sit through 
this session and say upon going home, that 
\ he has learnt nothing. 








MR. FULLER MAKES A DISCOVERY. 


A person named Fuller, who is probably 
employed in a gas works during the day and 
studying electrical science at night, has dis- 
covered that the electric light is not fit to be 
used in the streets, and writes to our acidul- 
ous, though esteemed contemporary the Zimes, 
to say that it ought to be put out and gas 
substituted. We can see the progressive and 
impetuous electric light man get ready to 
jump on Mr. Fuller with both feet for this 
mild suggestion of his. If Mr. Fuller was 
the umpire in a game of base ball, perhaps 
this sort of treatment would be excusable, 
but it is not proper to bring these base ball 
methods into the electric light field. We 
maintain that Mr. Fuller is right, quite right 
—as far as he has been. Being a student, 
and presumably a careful one, he has begun 
at the beginning in his reading. He has read 
all about the ancient discoveries in electricity 
and electro-magnetism, and eagerly and hur- 
riedly pushing on his studies and investiga- 
tions he arrived last Monday at midnight at 
some experiments made with electric lighting 
toward the end of the last century. He ex- 
amined these with a student’s eye, and took 
no stock in them. Then he remembered that 
an electric light had been tried in Paris, of 
recent yeurs, in the Avenue de UT Opera, and 
that it gave little satisfaction, and was finally 
replaced by gas. Putting the two things to- 
gether, Mr. Fuller made up his mind that 
electric lighting was a failure, and with con- 
fidence in his discovery, and a firm intention 
to give the world the benefit of it on the 
morrow, he hastily tore the wet towel from his 
heated brow, blew out the candle—Mr. Fuller 
has all the gas he wants during the day— 
and turned in for the night. Perhaps he 
was Fuller on this night than usual. But be 
this as it may, it is unfortunate both for the 
electric light interest and for Mr. Fuller that 
he did not read the next volume of the 
‘* History of Electrical Lighting” before he 
retired that night, for there he would have 
found the progress in electric lighting brought 
down nearly an hundred years later, and it 
would have enabled him to get on to that 
period of its history which can be remem- 
bered by men now living. He could have 
followed the voltaic arc light through all its 
phases of crudeness and uncertainty down to 
its present condition of certainty, efficiency 
and commercial success, He would have 
learned that the Jablochkoff candle tried in 
the Avenue de ? Opera, in Paris, and the 
voltaic arc light used in our streets to-day 
are not the same thing ; that 16,000 incandes- 
cents and 2,225 arc electric lights are used 
at this moment in the principal stores and 
places of amusement in Paris to-day, such as 
Au Bon Marche and Au Print-mps, in the 
Grand Opera House, Theatre Francaise Am- 
bigu and the like, and that the only reason 
it is not generally used in the Paris streets as 
here, is because there being no gas monopolists 
there, gas can be had for much less than 
the price we pay, and the electric light 
people of France have not yet shown them- 
selves sufficiently enterprising to find a 
means of pushing the voltaic arc light into 
the position it ought to and must in the near 
future occupy. 

When Mark Twain was publishing his 
newspaper, a correspondent, signing himself 
‘* Anxious Student,” wrote : 

‘*T say that America was not discovered 
by Alexander Selkirk. Am I right?” and 
he got the answer: ‘‘ Yes! you are dead 
right !” 

In the same way we would reply to Mr. 
Fuller, yes, you are right, the electric light 
was not a success in 1795. 





The interest in telephone patents seems 
to again be on the increase. Yet the market 
value of the stock of these opposition com. 
panies grows no stronger. 





—— 





Any metal in contact with carbon battery 
plates becomes corroded by the solution, 
which rises through the pores of the carbon. 
By placing the part where con'act is to be 
made in melted puraffine for a few minutes, 
the pores become filled, and liquids do not 
pass up the pores of the carbon. 


CHICAGO ELECTRICAL NEWS. 


In these days, when the electric light 
people have so much to contend with in the 
shape of steam, horse-power, friction, etc., it 
must be gratifying to know that in the near 
future a large portion of the expense due to 
lost power in the engine itself is to be done 
away with. 

Over in the interior of Iowa a new idea has 
taken root which does away with a steam 
chest and governor. In place of the latter, 
the inventor uses a pendulum—for that mat- 
ter, that is what the pendulum is—which per- 
mits the outflow of steam at an unvarying rate 
of speed, and ‘‘ perfectly governs the motion 
of the engine. It is automatic in its action, 
and much more speedy in correcting irregu- 
larities, besides greatly simplifying its work- 
ing gear. It was tested where invented, and 
was then boxed up to go to Minneapolis, 
where it will be set to work in real interest.” 
‘* Should it succeed, $, $, $, $,” etc. 

All this is what the projectors say and the 
inventor believes. 





The storm record covers space almost equal 
to that of the drouth, which has been so univer- 
sal for the past three months. At Cheltenham 
Beach, Jack Haverley’s show garden, several 
thousand of dollars damage resulted from the 
storm. 

The city of Pompeii, a pyrotechnic spec- 
tacle, was wrecked, ruined and left in utter 
confusion. The ticket office was lifted from 
the lake pier, and took a header into the 
water. Some of the seats in the amphi- 
theater, although all were screwed to the 
floor, took fright, and, without waiting to be 
unscrewed, started on arace as fast as their four 
legs would permit. Several are gone for good, 
while one was found on the top of an electric 
light mast, some hundred of feet away. 

The electric light plant suffered severely. 
Lamps were banged, wires torn down and 
twisted, the dynamo was made uncomfort- 
able by the fall of the smoke-stack, while the 
sign over the plant, sympathizing with the 
rest of the wreck, went down in sorrow toits 
grave. But for fear some one would remark 
‘‘Chestnut!” one might say this was a 
parrot and—never mind. 





A Cahfornia paper reports a phenomenon 
in the shape of an electric mountain about 
seven miles from Santa Cruz. A ‘rock is 
heavily charged, and when applied to a bat- 
tery was found to produce strong electric 
currents.” ‘‘A small handful of this rock 
applied to a battery generated sufficient force 
to operate the battery for three weeks, and 
appeared not to be the least exhausted of its 
powers. 

This rock has very much the appearance 
of ordinary soapstone, and exists in immense 
quantities, constituting the principal mass of 
the mountain. Its strange property was ac- 
cidentally discovered by a man who was ex- 
perimenting with mineral water on the 
mountain, and having occasion to use some 
of this rock placed in contact with the bat- 
tery. The man who made this wonderful 
discovery kept it a profound secret from the 
world until he and one or two of his con- 
fidential friends had obtained a title to that 
portion of the land, paying $15,000 there- 
for, ete. 

When an abortion of a physical nature, a 
wild man, a hydra-headed snake, or a sea- 
serpent, is mentioned in some backwoods or 
sandy shore region, you may expect to see 
it in some great and only moral show next 
summer; and in like manner, when some- 
body finds a most wonderful chemical com- 
bination of gun washings and badly man- 
nered eggs, or a mud with sulphuric acid 
or alkali, look out for Dr. ——’s celebrated 
Indian remedy. ~ 

This same mud from another locality bad 
its run muddying up battery cells here in 
Chicago several years ago. Now it is doing 
duty in a quackery shop, running a window 
tapper, surrounded by wrapped bottles of 
the same dilute acid, sold as a great “‘ reme- 
jial agent” for a thousand and one ills. 
Now we will probably have another. 





Apropos of the Bell-Gray-Pan-Electric- 





Telephone muddle, what with the denial of 
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one high in the Pan-Electric councils, and 


the re-instalment of Gray’s claim matter,’ 


there has been considerable speculation—a 
sort of a revival as it were of telephonic 
small talk. 

Several parties openly avowed the belief, 
and a morning paper the other day pub- 
lished a dispatch from Washington saying 
there was ‘‘a well-defined rumor” there, 
that an unerstanding had been reached be- 
tween the Bell Telephone Company and 
Prof. Gray, which was “mutually satis- 
factory.” 

When a secular newspaper reporter lacks 
for material to fill his space, he turns inven- 
tor, and hides the responsibility of his fabri- 
cation behind a “‘ well-defined rumor.” The 
innuendo may bring social ruin upon inno- 
cent parties, may result disastrously to some 
financial scheme, or prejudice the ends of 
justice, but all this is of no consequence to 
the penny-a-liner, so he gets his letter off in 
time, and there is enough of it to satisfy the 
demands of his contract. 

Prof. Gray, on being interiewed on the 
subject, made this remark: 

“There is a well-defined belief in my 
mind that a word has never passed between 
me and the Bell Telephone Company in rela- 
tion to the matter, one way orthe other. The 
Bell stock was knocked down the other day 
on information coming from Washington, 
and this telegram is a bull movement to raise 
it. That is all there is to the story.” 





Where there is so much ground to cover as 
in this immense plain of industry, it is diffi- 
cult to work even the specialty industries 
into a single issue of a journal. 





Somebody must be last, and among these 
may be mentioned the Jarvis Engineering 
Company, whose office is at 81 Lake street. 
One of the latest orders received by the 
Jarvis Company is for four of their furnaces 
for the Abilene, Kansas, Water and Electric 
Light Company. The Council Bluffs, Iowa, 
Electric Light Company has also recently 
given an order for four sets of National 
rocking grates and one Jarvis furnace; and 
the Lafayette, Ind., Gas Company have or- 
dered a Jarvis furnace with Sheffield grate 
bars. 

In all the above cases these are to be speci- 
ally set to burn slack refuse. 





The Armington & Sims engines have 
always been favorites with the Edison people 
nearly everywhere. 

The agent, Mr. F. H. Hayward, at 81 
Lake street, furnishes a long list of engines 
of the Armington & Sims pattern, which are 
running Edison light plants, and many which 
are doing similar duty for other systems. 

At Blue Island, Ill., Armington & Sims’ 
engine power is reducing ore. In nine news- 
paper offices scattered through half a dozen 
states, Edison lights are run by engines 
varying from 20 to 90 horse-power. Forty 
engines are running yachts, ferry-boats and 
steamships, including four government ves- 
sels. 

At the risk of making an advertising cata- 
logue, it may be stated that Jenney Electric 
Light and Power Company, of Peoria, IIl., 
the Thompson-Houston Company, at St. 
Joseph, Mo., and at Sacramento, Cal., the 
Gas Light Company, of Davenport, Iowa, 
and the Electric Light Company, of the same 
city, the Houston, Texas, etc., are running 
Armington & Sims’ engines. 

Their list of hotels, theaters, penitentiaries 
and reform institutions, state asylums and 
hospitals, numbers somewhere near a hundred 
with from 15 to 200 horse-power in each in- 
stance, and a miscellaneous list of central 
stations figures up nearly as many more, 





The engine men of Chicago are apparently 
as deeply interested in the Detroit Conven- 
tion of Electric Light interest as the electri- 
cians. We all expect to get there by the 


Niagara Falls Short Line, in good shape, and 
be on hand when the worshipful brings down 
his gavel and orders up the tyler. 


Cuicaco, Aug. 28, 1886, 





The Telegust. 





(A TRUE STORY. ) 





Written for the ELecrricaL Review. 


It was late on one sultry afternoon in July, I 
was sitting in my office, not doing anything 
in particular, lolling—wool-gathering as one 
is apt to do in a moment of rest after a busy 
day when my door opened and my office 
boy announced ‘‘ Mr. Jackson.” Awakening 
from my semi-lethargy, I said, send him 
in. There appeared a tall, slim cadaverous 
looking individual who much resembled the 
usual hebetudinous crank of that class which 
infest the offices of patent lawyers, and who 
always have some startling, remarkable in- 
vention that will revolutionize the world if— 
and there is always an if about it—he could 
determine exactly how to arrange some part 
of the mechanism or do something or other. 

He entered carefully, closed the door, 
looked around, and, bending over me, in a 
low voice asked, ‘‘Can any one overhear 
us?” 

Instinctively I looked around for some 
handy weapon with which to defend myself; 
“Surely,” I thought, ‘‘I have to deal with a 
madman.” He divined my motive, smiled, 
and said: 

‘** Don’t fear me, I am only nervous; I have 
something to say; I have made the greatest 
invention.” 

I felt relieved; inventive cranks are seldom 
dangerous. 

** Ah!” I said, ‘‘ what is it?” 

** Wait a moment,” he said, ‘‘I will show 
you, but first I want to ask a few questions.” 

I told him to proceed. 

**You will doubtless admit,” he said, 
‘that hght, heat and sound are transmitted 
by wave impulses, which affect one’s several 
nerve senses, will you not?” 

‘*Such is the generally accepted scientific 
belief.” I answered. 

‘*Well, then,” he said, “if three of the 
senses, viz., sight, hearing, and the impres- 
sions of heat and cold, can be artificially 
transmitted or produced, why not the fourth, 
taste?” 

‘*What do you mean?” I said, “do I 
understand you to imply transmission of 
taste from a distance?” 

‘* Yes,” he answered, growing excited, 
‘*that’s it, I can do it! I can doit! What 
do you think of it?” 

I was now fully convinced that he was 
rank mad, but determined, however, to 
humor him. I asked, ‘‘ How do you do it?” 

“That’s my invention, wait I will show 
you,” said he. 

Taking a little box from his pocket he un- 
locked and lifted the cover. Inside I could 
see a number of small tuning forks arranged 
in rows, and in front of these a small cylin- 
der provided with projecting pins, in all 
respects like the barrel of a music box. To 
the sides of the box he fastened the ends of a 
couple of copper wires, which he also took 
from his pocket, and handing the other ends 
to me said, ‘‘ Put them under your tongue.” 

I did as he told me, but not without some 
misgivings. Visions of executions by elec- 
tricity flashed through my mind; still from 
what I had seen [ could not believe that any 
harm could come to me from the tiny box. 
He applied a small crank to the end of the 
cylinder and gave itaturn. Great heavens! 
Isaid to myself, What is this? Can it be 
possible—surely I am eating mock turtle 
soup. The very taste without the substance! 
Another turn of the crank, Fillet of Sole! 
alatartar, as I am alive. I drew the wire 
from my mouth, and in my amazement 
gazed at the man with my mouth open. 

“* Wonderful,” I at last ejaculated. 

‘Put the wires in again,” he said. I 
obeyed. 

He had substituted a different cylinder as 
I gazed at him. Another turn of the crank. 
Surely, Mouton Roschield, 1874, delicious! 
What! Pomery Sec. ‘‘Stop,” I cried, “I 
shall go crazy. What is this, what does it 
mean—explain?” 

** Ah,” he said, “ you believe ; I will tell 
you! What is it? Simply this. Every- 
thing is made up of vibrations. All you 





have to do is to discover the number of inch 
vibrations p»culiar to any substance or com- 
bination of substances, and that done arrange 
a device to transmit a similar number of 
vibrations along wires in contact with the 
gustatory nerve, and you have it. 
see?” Without giving me time to answer he 
continued : ‘ Now, I propose to establish an 
electric kitchen, and carry wires throughout 
thecity, communicating with Telegusts in the 
houses of subscribers. In fact, exactly 
as in the case of the telephone. I can 
determine the vibrations of all articles, say, 
of a full-course dinner, including wines. 
All that the subscribers have to do is to have 
prepared, a large pot of mush or beans and, 
when seated at the table, apply the wires 
under the tongue, eating the mush or 
beans, leaving the central kitchen to trausmit 
the taste, as set down in the bill of fare for 
the day. It’s a great scheme, sir. Telephone 
nothing to it! And think of the economy. 
Now, tell me can I get a patent.” 

I assured him that he could, and, as the 
hour was getting late, he made an engage- 
ment to meet me the next morning to explain 
details. The next day he did not appear— 
sick, I thought. He will surely turn up to- 
morrow. Day after day went by, and still 
he did not appear, and from that day to this 
[ have not seen him or heard from him. 

My friends to whom I have mentioned the 
matter say that it all sounds like a ‘‘ bear 
story ;” that I was asleep and dreamt it all. 
Well, they are mistaken. I am positive as to 
the facts as related, and I would give a good 
deal to find that inventor. Can it be that he 
is dead, and that his most wonderful inven- 
tion died with him? If so, the world has 
lost much. May be this will reach his eye. 
Should it, I hope he will pardon my di- 
vulging this much of his invention, and that 
he will call upon me at once, and, if con- 
venient, kindly return my new silk umbrella, 
which he undoubtedly inadvertently carried 
away with him. 





BOSTON ELECTRICAL NEWS. 


Incandescent lighting is in great demand. 
The museum of Austin & Stone on New- 
market Row is undergoing repairs, and is 
being fitted up with 90 Sun incandescent 
lamps to be run with current from the Brush 
station. The lamps are attached to the 
multiple series distributor of the Sun Eiec- 
tric Company of Woburn, Mass. A 250 
incandescent plant of the same type, Sun 
distributor system, is contracted for Ports- 
mouth, N.H. To supply the current a Brush 
dynamo has been ordered. 





In a recent test at the Burlington Mills, 
Winooski, Vt., a 65 arc light Brush machine 
convected with the improved dial regulator 
was run on 2 lights, 63 being cut out while 
the- machine had the full load of its lights. 
Experiments were made in turning off the 
lights one at a time, but in no case could 
there be seen any variation in the remaining 
lamps. The power required was reduced in 
proportion as lights were cut out. To ac- 
commodate one customer for several nights 
the machine was run ona load of 2 lamps 
from dark till eleven o’clock. The directors 
ae very much pleased with the success of 
the system under such searching tests. 





The Hyde Park fire alarm system has just 
been set in operation. The circuit is 10 
miles in length, and was built by C. L. Bly, 
of Boston. ‘The boxes, six in number, used 
are of the manufacture of G. M. Stevens. 





The New York Insulated Wire Company 
have recently put on the market a new P. T. 
cable for telephone purposes, made in gen- 
eral with 50 conductors. The weight is one- 


half that of the ordinary cable made by the P 


company. They are made in any length. 
Tests of insulation have shown high results, 
They are thoroughly waterproof, being extra 
gum covered, and are also suitable for 
underground work. The separate wires are 
provided with D. T. insulators. 





Boston, Mass., Aug. 24. 


Do you| My 





An excellent lubricant that will not cor- 
rode brass, aud will last for weeks, is made 
of one part of melted India rubber (not vul- 
canized) and two parts of common vaseline. 


Melted ice can often be used when distilled 
wa'er cannot be obtained, and with good re- 
sults in all, except the most delicate opera- 
tions. 





For heating glass vessels a sand bath is 
very desirable. It may be cheaply made by 
filling the cover of a large tin can with 
sand. The cover should have no solder 
joints in it. 





The use of glass stoppered bottles for 
many substances is desirable. The stoppers 
are apt to stick, and in attempting to move 
them the bottle is often broken. These dif- 
ficulties may be avoided by holding the stop- 
per in a cup of melted paratfine uatil a film 
clings firmly to the glass. The only excep- 
tion is that of a bottle to contain sulphuric 
acid, 





TO SOFTEN COPPER AND BRASS. 
Copper or brass wire, larger than No. 18, is 
hard to bend. By heating to redness and 
plunging into cold water, both these metals 
will become much softened. In making 
joints in wires before soldering, if they are 
softened in this way and cleaned, excellent 
contact apart from the solder can be ob- 
tained. 





To make a bend in glass tubing without 
flattening, two inches of the tube should be 
heated to an equal temperature. This may 
be done by holding the glass width-wire in 
the flat ame of an ordinary gas burner. 





An extremely useful cement for experi- 
mental use is made from equal quantities of 
gutta-percha and white pine pitch, melted 
together. The compound should be with- 
out lumps. It improves by re-melting, and 
softens at about the temperature of boiling 
water. 


For experiments with magnets, pulverized 
magnetic oxide of iron is for some reasons to 
be preferred to iron filings. The scientific 
name for the substance is magnetite. It may 
be pulverized so finely that the lines of force 
of even a weak magnet can be well studied. 





In making a large hole in a cork by a 
cork borer or any other instrument, the dan- 
ger of splitting can be avoided by wrapping 
the cork tightly with twine. 





Cleaning mercury. Mechanical impurities 
may be removed by pouring into a bag of 
chamois skin, and forcing the mercury 
through the pores, or by pouring into a paper 
funnel, which has at bottom opening size of 
pivhole, and finally by washing with water. 
The mercury avd water are put into a bottle, 
the stopper put in and the whole shook The 
water may be removed by the absorbing 
power of dry cloth and blotting paper. 

Any lead or zinc in small quantity is easily 
removed by agitation with dilute nitric 
acid (one part acid, five parts water). A 
good way is to pour a fine stream of mercury 
into a long tube of the acid. The mercury 
is pure whea it leaves no streak when poured 
into a porcelain dish. 


A paste for labelling glass bottles may be 
made by heating starch on a piece of tin 
while stirring until the color becomes yellow- 
ish brown. Boil in water and make a thick 
aste. It may be kept from souring by add- 
ing a few drops of creosote. 





When the threads of screws are fine, to 
siart them properly without injury to the 
thread, the female screw should be first ap- 
plied to the male screw, and turned back 
until the two fit each other without any cant- 
ing. The motion may now be in the proper 
direction, 
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«*»« Homer, Mich., has finally got tele- 
phonic connections with the outside world. 
The Michigan Bell Telephone Company 
reached there with their line a few days ago. 


«*s The Providence committee of the 
Council to devise a plan for putting the wires 
underground claim to have hit on a good 
scheme, but decline as yet to make it public. 


«*, The Rhode Island clam bake, given to 
the electrical fraternity by the American 
Electrical Works this year, was one of the 
most successful ever held, and was attended 
by a large number of guests, many of whom 
traveled quite a distance to enjoy the oc- 
casion. 

«*« Messrs. Livermore & Knight, of Provi- 
dence, the engravers and printers, who got 
up the design for the invitations and menu of 
the clam bake of the American Electrical 
Works, deserve honorable mention for their 
good taste in providing such artistic work. 


«*» The Hopkins Telephone Company has 
organized in Minneapolis, with the follow- 
ing gentlemen as signers of the articles 
of incorporation: Alex. M. 
Charles P. Stevens, Alfred B. Hush, 
Stephen B. Howard, William F. Palmer, 
G. Danforth, 8. H. Baker, J. T. James, W. 
Crossman. The capital stock was fixed at 
$500,000, divided into 5,000 shares of $100 
each. 


«*» About sixty verbal communications | 


are made daily between Stuttgart and Heil- 
bronn, by the Van Rysselberghe system. In 
presence of this success, the telegraph line 
between Stuttgart and Boeblingen has also 
been arranged for the telephone. Several 
high functionaries, who were present at the 
inauguration, expressed a wish for tele- 
phonic communication to be established be- 
tween Stuttgart, Ulm and Friedrichshafen, a 
distance of 200 kilometers, or 124 miles. 

x*, Now that the application of Prof. 
Gray fur a telephone patent has been rein- 
stated, it will, in due course, be referred to 
the examiner of interferences, and Mr. Bell 
will be notified. If he chooses he can ap- 
pear by attorneys and contest the issuance of 
a patent. Until this is done, the law re- 
quires that it be kept in the secret archives 
of the department. It is probable that the 
matter will go no farther than this examiner, 
but that Mr. Gray’s attorneys will file a bill 
in equity and transfer it to the Supreme 
Court of the District of Columbia. Of 
course no one knows exactly what the Patent 
Office may do, but those who are best posted 
ou the subject assert positively a patent wi'} 
be issued to Gray in the near future. They 
cite as proof of this 
the working of the ap- 
plications of Bell and 
Gray, which were both 
filed on Feb. 14, 1876. 

Bell’s application of 
that date reads: I have 
invented certain new 


and useful improve- 
ments in telegraphy. In describing his 
invention and its benetits he does not 


speak of transmitting the human vvice, and 
the advocates of other telephones claim that 
this was an after-thought. 
hand, attention is called to Gray’s caveat of 
this date, in which he says: 


‘*Be it known that I, Elisha Gray, of | 


Chicago, have invented a new art of trans- 


mitting vocal sounds telegraphically.. It is | 


the object of my invention to transmit the 


tones of the human voice through a tele- | 


graphic circuit, and reproduce them at the 
delivering end of the line, so that actual con- 
versation can be carried on by persons at 
long distances apart.” 

This is a portion of the caveat that was 


originally filed by Prof. Gray, and which | from 50 to 100 per cent. greater. 


Clerihew, | 


Op the other | 


is expected to obtain the interference patent. 
It has been asserted that Gray has sold out 
his interest in this invention to the Bell Com- 
pany, and that thus any advantage that may 
accrue from the issuance of a patent would 
go to that company. 


«*, A special from Indianapolis states that 
Company, with a capital stock of $100,000, 
was incorporated to-day. This association 
proposes to establish and operate a system of 


telegraph wires from certain central offices 
in Indianapolis, Evansville,, Fort Wayne, 


mond, and Crawfordville, to points within the 


rire two 


w 





States of Indiana, Ohio, Illinois, and Ken- 
tucky; also to establish telephone exchanges 
in the cities named. The central office will 
be at Evansville. A. M. Owen, of Evans- 
| ville, A. J. Crawford, of Terre Haute, and 
others, are stockholders. { 





the United States Telegraph and Telephone | 





Lafayette, South Bend, Michigan City, Rich- | 


| they need stirring up on some occasions. 


Telephoning and its Faults. 





By J. A. SEELEY, ELECTRICIAN. 


Written for the ELzcrricat Review. 

It is now a rare case to go in any place of 
business without finding screwed to the wall, 
like a dumb sentinel, the great telephone 
outfit, to which many hundreds of people, 
both male and female, are indebted for their 
support, and in a great many cases their for- 
tune. 

This instrument is like a great many tele- 
phone linemen and inspectors: they never 
respond until stirred up. 

So it is with the phone and transmitter— 








Fics. 5 AND 6.—COMPLETING THE CONNECTION. 


As 
it silently remains fastened to the wall, the 
observer would hardly think that it could be 
attacked with so many diseases, which I will 
endeavor to explain. 

If one-half of the subscribers could under- 





| 
| 


Fic. 4.—MAKING 


x*. A most sanguine man is the counsel 
|for the Globe Telephone Company, which 
|controls the Meucci patents. He says that 
| the precedent adopted in re opening the Gray 
case and permitting it to interference will be 
| of great advantage to the Globe Company. 


| 
| 








THE CONNECTION. 


stand the nature of the ‘phones, they would 
not be so apt to complain abou: the slightes 
mishap that may occur; and so, by giving 
them a few telephonic points, requiring them 
to render some assistance—the greatest of all, 
a little patience —they can assist in removing 





| 





Ploeck one 


Fie. 3.—Snowrnc Pornt rn Wire TO Cut Ovt SLAcK. 


for an inspector, and will have confidence 
enough in bimself to go out on cross or 
grounded lines, and not only shake out the 
cross and ground, but pull up the slack wire, 
thereby repairing one weak spot in said line, 
and return knowing that it cannot get in 
troubie at that point again. 

This kind of a man can readily be learned 
how to locate the instrument trouble and re- 
move same, and, after becoming familiar with 
inside work, he is a valuable man to any 
company. 

All electrical works and circuits are liable 
to get out of order, and the telephone and 
line are not exceptions to same. 

If the subscriber discovers that his phone 
will uot work properly he should go to the 
nearest phone and call up the general super- 
intendent or manager and report same. By 
so doing he does the telephone company a 
great favor, who always have inspectors to 
locate and remove trouble. 

For the benefit of linemen, and others, 
who care to embrace a few points about the 
art of locating and removing trouble 
instruments and lines, I will start off from 
the exchange operators who have assigned to 
them a certain pumber of subscribers, from 
forty to one hundred, depending upon the 
system and amount of business done in ex- 





change. They must answer the calls from 
subscribers and make connections or call up 
and switch them to the parties they want. 
In all well-managed exchanges when the 
operator takes her seat at the switchboard 
in the morning she immediately proceeds to 
call up all the subscribers on her board, and 
make test of their lines and instruments. 
When subscribers refuse to answer their 
morning calls the operator writes same ou 
check or slip of paper and turns it over to 
| the manager who makes second test, thereby 
designating the difference between open line 
}and grounded line, and also makes test of 
| wire between switchboards and line entering 
exchange, assuring himself that the trouble 
| is not in the exchange. 

After going through said test the manager 

writes same on complaint slip, and imme- 
| diately sends inspector out on said trouble. 
If there are three inspectors in the central 
office, each one takes his respective trouble 
| slip in turn regardless of the nature of the 
|trouble. No. 1 inspector, for instance, has 
| line 224 crossed with 506. 

He refers to subscribers’ list, finds 506 to 
be the shorter line, and immediately goes to 
the cupola of exchange and carefully traces 
line until the cross 1s discovered. Crosses 
often occur where there are no slack wires, 
by lines breaking from house-top fixtures, 
|and pole lines falling across one another, 
| thereby putting in crosses; and again a great 
| many crosses are caused by slack wires re- 








He even says that the Meucci caveat will some minor faults, which would greatly | sponding to vibrations of poles during wind 


take precedent, not only over the Bell patent, 
but also over Gray; and that, as the Bell 
Company had never got an _ injunction 
against the Globe Company, the latter is in 
good condition to go into operation. 





assist the telephone linemen, inspector and 
general service. 

The lineman has frequently been com 
pelled to go miles to take out the storm plug, 


‘which was carelessly left in the bell by the 





storms and by wires lying on cross-arms, 
|not being properly insulated, and so during 
| rains the water running across the arm con- 
veys the current from one wire to another. 
If lines 224 and 506, which have been re- 
ported crossed together, 
run parallel on the same 
arm and on adjoining 








Fies. 


| 4*, Mr. Addenbrooke, of the United Tele- 
phone Company, England, has made a series 
of tests of the resistances of timber, the 
measurements being made by inserting ter- 
minals 2 inches apart in well-seasoned, sound 
pieces of the woods 3 inches by i inches by 
2 inches in size. The pieces were kept for 
some time in a dry warm place to prevent 
surface conduction by moisture. The com- 
parative resistances were: For mahogany, 
48 megohms; for pine, 214 megohms; for 
rosewood, 291; lignum vite, 397; walnut, 
|478; and teak, 734 megohms respectively. 
| These results were obtained with the electric 
| current flowing in the direction of the grain; 
other measurements showing that when it 
flowed across the grain the resistance was 
Further 


has recently been renewed and on which it | tests will be made by Mr. Addenbrooke. 





1 AND 2.—SHowrne METHOD oF TaAkrna Out SLACK. 


| subscriber, or to put the tip of the telephone 


cord 1n the binding post, which has become 
loose or dropped out, or hang the ‘phone on 
the hook, which was carelessly left sitting on 
tcp of the bell or some convenient shelf. 

All of this carelessness on the part of the 
subscribers costs the telephone companies 
hundreds of dollars, and the subscribers poor 
service. 

A word to inspectors. 

No company ought to employ any man for 
inspector unless he has had some practical 
experience in outside construction. He must 
be a good climber, and thoroughly posted on 


the following points: Framing and setting | 


poles, turning corners or curves, which side 
of the insulator to tie wire on, stringing wire, 
pulling up slack wire, changing and cross- 


pins, this cross may occur 
by the expansion of 
either one or both of 
said wires; and when the 
inspector discovers said 
wires crossed or wrapped 
together, he should not only shape out the 
cross, but immediately pull up the slack out 
of same. To pull up slack properly small 
pulley blocks should be used, so that wires 
/can be pulled both ways (see sketch 1). In 
taking up slack, first untie the wire from the 
insulator and lay same on crossarm; then 
take your blocks and reach out as far as you 
can, and fasten eccentrics of said blocks to 
line (see sketch 2). Now pull up on your 
blocks until the line is pulled taut, and cut 
the line near block 1 (see sketch 3). 

Take the end you bave now cut and pass 
over block 1 on the outside of the eccentric, 
and make a half connection on liue 1 (see 

| sketch 4). Now slack up on your blocks 
and take off same; at the same time bend up 
| end of wire 2 (see sketch 5), thereby prevent- 


connecting same. Then he is a candidate! ng the two wires from slipping apart. Now 
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you have one side of your connection made. 
Now proceed to twist wire 2 around wire 1, 
thereby completing the connection (see 
sketch 6). 

Then place wire back on insulator, and t 
same. 

All connections should be made tight, and 
wires scraped, so as to expose bright contacts 
where connections are made. 

No ends should be left projecting from 
said connections or from tie wires. Tie 
wires should be cut close to line wires, or bent 
up against the insulator, as ends left sticking 
out expose points which act us lightning 
attractors, and assist in tearing the clothes 
from the lineman. As soon as you have re- 
moved cross from lines 224 and 506, go to the 
nearest telephone, call up the manager and 
ask him to make test of said lines. The 
manager tests lines, and notifies you that 
they are O. K., and gives you another trou- 
ble over the ’phone, thereby keeping you 
away from the office, and saving valuable 
time; for trouble cannot be removed too 
quickly. 








-_ 
Garland’s Pan-Electrie Response. 

The Attorney-General has filed his answer 
to the bill of J. Harris Rogers, which asked 
for a settlement of the Pan-Electric Tele- 
phone Company’s business, Mr. Garland, in 
his answer, denies in detail every material 
statement in the bill, and calls attention to 
‘‘the scandalous and impertinent matter in 
the bill.” and says he must decline to answer 
such portions unless the court directs him to 
do so. In concluding his answer the Attor- 
ney-General says: ‘‘ That being invited by 
one or more of his co-defendants to become 
interested in aiding to develop certain inven- 
tions of the complainants, he did on or about 
Feb. 15, 1883, attend the meeting of the par- 
ties interested at the residence of the com- 
plainant on Four and a-Half street. N. W., 
in this city, and that except this, he attended 
only two other meetings, and that it is ex- 
ceedingly probable that there are many 
details of this business whereof he is wholly 
uninformed, and as to all such matters he 
would rely with more confidence upon the 
books and records of the company than on 
his own knowledge ; that so far as he is 
aware, all the agreements of the parties as 
between themselves relative to this business 
were reduced to writing, and are fully and 
completely set out in the contract dated 
March 138, 1888, which, on his behalf, was 
executed by his attorney in fact, Isham G. 
Harris,” 

The Attorney-General further avers ‘‘ that 
he has paid the sum of money therein agreed 
by him to be paid, and in addition thereto 
some further sums or assessments made, and 
all that were made by the parties to the con- 
tract named, and in pursuance thereof and 
for the purpose therein set out, and he 
entered into no other agreement of any kind 
in the premises with the complainant or any_ 
one else.” And he further says ‘‘ that he was 
impressed by the apparent usefulness of the 
inventions, and had great confidence in the 
legal validity of the patents, and believed 
that their validity would be judicially 
sustained in any litigation instituted for the 
purpose, and that in that event they would 
become very valuable if honestly managed on 
business principles; that until their legal 
validity was thus judicially established, it 
was by himeelf and his co-defendants deemed 
unwise and improper to issue the stock of the 
company, which had been duly and legally 
chartered, and to which company said patents 
had been legally assigned in pursuance of 
the agreement; that the written contract 
hereinbefore referred to, the original whereof 
will be duly exhibited on the trial of this 
cause, was intended and does carefully guard 
against such prematore and improvident issue 
of script tor the stock by providing that all of 
the stock should be held jointly.” He sub- 
mits that said contract does not constitute a 
partoership, but that it is an agreement 
between the parties thereto as to the obtain- 
ing of a charter for specific purposes and for 
the management of certain interests thereof 
when chartered and organized thereunder, 
and he submits to the court here the proper 
legal construction of said contract: Tha 





under and in pursuance of said contract, the 
Pan-Electric Telephone Company issued 
certificates showing that the different par- 
ties in interest’ were entitled to a certain 
number of shares of the capital stock of the 
Pan-Electric Company of the par value of 
$100 each, as soon as the validity of the pat- 
ents is judicially determined in any litigation 
instituted for that purpose. But this certifi- 
cate is not transferable except with the con- 
sent of the president and secretary of the 
company indorsed hereon. He further says 
that the complainant, instead of devoting 
himself to the perfection of the invention, 
as by his contract he was buund to do, 
sold interests in his stock, as admitted in his 
bill of complaint and in sundry other in- 
stances besides those therein admitted, in 
patent violation of said contract, as will 
be shown fully by the proof herein, and 
become anxious to have the stock issued in 
violation of the contract and against the 
interests of the company ; that finding he 
could not persuade the defendants to accede 
to bis wishes, he procured many false and 
malicious statements to be published in the 
public press of the country, both as to the 
defendants «nd as to the business of this 
company. 

He also avers ‘‘that the utter disregard of 
the complainant for his obligations, as mani- 
fested by his violation of the contract, as well 
as his general conduct, herein set out, renders 
him a wholly unreliable person with whom 
to have any business relations whatever ;” 
and this defendant having become fully satis- 
fied by the gross misconduct of the com- 
plainant that the business of the company 
could not be properly and desirably managed, 
had decided in February last to give away 
his stock insaid Pan-Electric Telephone 
Company and be freed of ull and every 
association with said complainant, and had 
prepared to consummate this purpose when 
an investigation of this company was insti- 
tuted by the House of Representatives of the 
Congress of the United States, and he deemed 
it proper to continue in statu quo until that 
was concluded; and such investigation 
having been concluded, this defendant now 
unites in the desire of the complainant to 
close out and wind up the business of said 
company ; and whether the court, after con- 
sideration of the contract shall regard and 
treat this association as a partnership or a 
corporation, there should, under such con- 
tract, be a full accounting between each 
member and the company, including the 
proceeds of any and all stock or interest sold 
in violation of said contract, and ample pro- 
vision made for the payment of any liabilities 
of said company ; and if necessary to secure 
dissolution and winding up of such orgauiza- 
tion, he asks that this answer may be deemed 
and considered a cross bill, asking for such 
relief. And this defendant, waiving and re- 
nouncing the benefits and advantages to 
which he may be entitled of such accounting 


and all right and benefits of such company, 
brings into court here the certificates for his 
interest in said company, and while he is 
ready and willing to stand by and form such 
decrees as the court shall deem meet and 
equitable in the premises, he asks that, after 
the settlement of all liabilities of said com- 
pany by the application thereto of the script 
issued by said company, if necessary, any 
portion that may remain of the scrip of this 
defendant, so brought into court, in any in- 
terest of this defendant therein, may be 
cancelled or returned and surrendered to the 
Pan-Electric Telephone Company, or other- 
wise disposed of, as the court shall direct, to 
the end that this defendant may be absolutel 
rid of the complainant’s said stock and al 
interest therein, or in said company, and for 
the purpose of procuring by the judgment of 
the court in this proceeding, a final and com- 
plete adjustment and settlement of all matters 
between this defendant and the complainant 
and said company, and the termination of all 
relations between this defendant and either 
the complainant or said company. This de- 
fendant is willing and hereby offers to 
account for all pecuniary benefits and money 
he has received from said company or by 
reason of his interest therein, and to bring 
said moneys into court when thereunto re- 
quired. And this defendant further answer- 
ing, says, that as to all other matters set forth 
in the complainant’s said bill of complaint, 
this defendant has no knowledge whatever, 
and has no information as to the bill of com- 
plaint, and leaves the —— to prove 
the same as he may be advised. 
(Signed) A. H. GaRLanp. 


A Tennessee Judge Who Wished to be 
Accommodating. 

Judge F—— isa very quiet, easy-going man 
when everything runs smoothly; but let him 
once get rattled and the neighborhood can- 
not pacify him. He will snarl at his bes! 
friend when annoyed, and the man who 
plays a practical joke on him had be'ter 
emigrate. Yesterday, as the clock struck 1, 
he was seated in his office, very much wor- 
ried over a chancery case in which he is 
counsel, and his desk was fairly littered with 
papers, while he was hurrying through witha 
certain part of his work before dinner hour. 
Suddenly the telephone bell ran a gentle 
summons, just as though the gitl in the cen- 
tral office knew the judge was busy and 
hated to disturb him, but was, nevertheless, 
compelled to, in order to satisfy the individ- 
ual at the other end of the wire. The judge 
rose hurriedly, jerked the receiver from the 
hook, and yelled, ‘‘ Hello!” 

A silvery voice—a girlish won't-you-oblige- 
me accent—betrayed that one of the fair sex 
was the caller. The judge toned down and 
inquired, ‘‘ Well?” 

«Is that Judge F——’s ?” said the sweet- 
toned voice. 

“ Yes,” was wafted back. 

‘‘Oh! [am so glad. This is Miss N., and 
Ihave been given charge of all complaints on 


the line. Before making out our new list 
I wish to learn how your instrument 
works,” 


‘Just like a charm,” replied the gallant 
judge. ‘‘I have no fault to find either with 
the instrument or service ” 

‘Thank you,” was the sweet rejoinder; 
‘but you know how the managers would 
appreciate a few words of commendation 
from you, so, if you are not too busy, would 
it be asking too much if you would devote 
fifteen minutes toward a thorough test of 
your instrument?” 

When there is a lady in the case, the 
judge is never in @ hurry, and in his 
blandest tones he announces himself at the 
young lady’s bidding. 

Another vote of thanks came over the 
wire, and the soft voice inquired if he could 
place his ear about ten inches higher than 
the receiver, in order to test the power of 
hearing distinctly. 

Unfortunately, the judge is large in cir- 
cumference, but not far from the ground, 
and he could not reach his arm higher than 
his ear-trumpet rack, much less place his 
head up there. 

He was a man, however, not to be over- 
come by trifles, and an idea struck him. He 
determined to oblige the telephone girl, and 
proceeded to inform her to hold the tele- 
phone just a minute, and he would be ready. 

Again the bewitching voice uttered thanks, 
and the judge put his plan into operation. 
The telephone was alongside the otffice win- 
dow; about half way up the casing was a 
stout nail; a revolving bookcase stood on the 
floor. It was quickly rolled over toward the 
window. The judge mounted it, grasped the 
nail on the window-casing with one hand, 
the ear-trumpet with the other, and saug out, 
** All ready.” 

There was no response, and the judge 
nearly twisted his neck out of joint as he 
leaned down and repeated the words through 
the transmitter. 

The sweet voice answered in a low tone, 
and the judge strained his ears in listening. 
‘“‘Now, judge,” came the message, ‘ listen 
attentively, and repeat the following words 
back to me, so that I may know that you 
heard them distinctly: ‘‘ What part of speech 
is the word  transmogrificantbandandu- 
ciality?” 

It was too much, even for the judge. On 
the tenth syllable he squirmed ; the nail broke; 
he made a grab for the telephone box; the 
bookcase revolved, and the renters in the 
stery below thought the roof had fallen in. 
When several of them came running into the 
room, the judge was lying in the middle of 
the floor, the law books from the case be- 
tween his knees, while in his hand he hug- 
ged the fata) ear-trumpcet, which he had 
clung to in his fall, and the cord of which 
had been snapped in twain. 

The matter was given into the hands of a 
detective, who last mght reported to the 
judge that the telephone company employed 
no inspectors or testers of inst;uments, and 
further, that the call came from a private 
residence, where the judge’s wife was 
spending the day. An air of unusual cool- 
(mess permeates the judge’s home now, and 
the telephone company has lost a subscriber. 
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.... A New York daily speaks of the 
‘insolation ” of the battery wires in a Pitts- 
burgh telegraph office being injured by the 
battery. 

.... A Scotchman has invented a method 
of sending a picture by telegraph. Perhaps 
we will soon be able to obtain the old masters 
by cable.—N. Y. World. 

.... The wires for the new Connecticut 
River or Baltimore and Ohio telegraph lines 
are being strung on the telephone poles be- 
tween Birmingham and Ansonia. The new 
offices will probably be opened for business 
August 30. 


..+- There are 300 miles of fire alarm wire 
in the city of Pittsburgh, and 190 boxes. An 
increase of 30 or 40 more will bring the num- 
ber up to the average of one box to 1,000 in- 
habitants, which is the usual one in large 
cities. 

.... The Acme Railway Appliance Com- 
pany, of Portland, has been organized for 
the purpose of holding, operating and man- 
ufacturing alarm signals on railway trains by 
means of electrical appliances, and to op- 
erate devices for track joints. The follow- 
ing are the officers: President, George O. 
Hanlon; treasurer, John F. Hanlon; direc- 
tors—George O. Hanlon. Joseph P. A. 
Hanion, John F. Hanlon. Capital stock, 
$500,000. 


.... Some months ago it was stated that a 
plan of electric signaling from balloons was 
invented by Mr. Eric S. Bruce, having 
special advantages for army purposes. It 
will, then, be enough now to say that bal 
loons after haviug been permitted to 
ascend a suitable distance, are caused to be 
lighted by means of electric lamps, supplied 
with current from wires communicating 
with an electrical generator on the ground 
for long and short intervals, so as to spell 
out words in a Morse alphabet manner. 
The essential nature of Mr. Bruce’s inven- 
tion being thus mentioned, details may 
easily be recalled to mind. This method of 
signaling was tried a short time ago by the 
British military authorities at Chatham, and 
it appears that it has given entire satisfac- 
tion. The light thrown down by an illumi- 
nated balloon was so brilliant, and diffused 
over so wide an area when the balloon was 
at a considerable height, that some one sug- 
gested that such a light might well be made 
use of for conducting certain military opera- 
tions at night. 


..-. John A. Hamiay, a telegraph opera- 
lor, is charged with forgery and misappro- 
priation of money. Hamlay was manager of 
the United Lines Telegraph Company, at 
Toledo, Uhio, in March, and it is claimed 
that he misappropria‘ed nearly $2,000, 
which had been intrusted to him. The 
money was intended to be used iu paying 
the rent of the company’s offices. It is 
claimed also that he forged a receipt for $75, 
in order to cover up his dishonesty. The 
American Surety Company, of No. 160 
Broadway, had given a bond for Hamlay 
when he procured his position in Toledo, 
and the company will have to make good 
the loss to the telegraph company. 

...- Something for exhibition at the Elec- 
trical Dhyme Mewseaum.—Mummy of a 
telegraph boy who used to run. A number 
of the first inventors of the telephone. An 
incandescent lamp actuating all others made 
of motor parts of the daddy long legs.- Plas- 
ter cast of opposition telegraph company 
which held out 500 years without amalgamity. 
Model of dry, non-polarizable, closed-circnit 
cell next to a never dry electric light man. 
Plans and specification (no model) of two 
types of perpetual motor dynamo machines. 

ossil remains (very rare) of men who did 
not advertize. Pensoried relay which never 
failed to work. Preserved in alcohol—speci- 
man of man who—wants—to—send—message 
—at— once —and — when — will — answer — 
come—etc, Testimonial in leather to tele 
graph man who fired bores. 
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* * It is stated that the electric railway in 
Baltimore costs $12 under the new system, 
where $18 was expended in horse-power. 


* * The Waterbury (Mass.) Electric Co., 
for the purpose of manufacturing and deal- 
ing in electrical machines and appliances, 
Capital, $2,000. Directors, E. S. Hayden, 
J. C. Francis and L. T. Burnee. 


* * At the Mechernich Lead Works in 
Germany the tallest chimney in the world 
has recently been completed. It is 440 feet 
high, six feet more than the famous chimney 
of the St. Rollox Chemical Works, near 
Glasgow, Scotland, which, until the German 
one was built, was without a rival. The 
flue of the Mechernich chimney is 1114 feet 
in diameter at the bottom and 10 feet wide at 
the top. 

** A new and plausible explanation of 
the destructive fires occurring in pine forests 
is offered. The pine resin exuding from the 
trees is often of lens shape, and before it 
thoroughly hardens frequently of crystalline 
clearness. It is surmised that while in that 
condition a resin lens may focus the, sun’s 
rays upon some light twig or resinous point 
and so start a blaze that quickly eats up a 
forest. 

* * An eminent German physicist recom- 
mends for the extinguishment of fire in 
closed places where the use of water or other 
liquids would be likely to do great damage, 
a dry compound, which, by its burning, ab- 
sorbs the oxygen and quickly renders com- 
bustion impossible. The compound is com- 
posed of powdered nitrate of potash (salt- 
petre) 59 parts; powdered sulphur, 36 parts; 
powdered charcoal, 4 parts; co!cothar (brown- 
red oxide of iron) 1 part. This preparation 
is one that can be cheaply made. It is 
recommended that it shall be, when thor- 
oughly dried and mixed, put up in tight 
pasteboard boxes, holding about five pounds 
each, with a quick fuse in the side of the 
box—protruding six inches, with four inches 
inside—to facilitate and insure lighting it. 


——_- ae —_____ 
An Eccentric Telegraph Operator. 


“One of the oddest fellows I ever met in 
my travels was in the town of ——, in Cape 
Cod,” said a Massachuse'its ‘‘ drummer” the 
other night at the Hoffman House. ‘ Every 
New England village has its odd genius, but 
this one surpassed all competition. He was 
call ‘Uncle Abe,’ and he was station mas- 
ter, baggage master, telegraph operator, ex- 
press agent and general factotum. Having 
been born in this place, and lived in it his 
four score years and ten, his knowledge of 
the people and their antecedents was uncom- 
promisingly familiar. By the introduction 
of the telegraph he was rut in possession of 
a means of enlarying his private fund of in- 
formation which gave him a great advan- 
tage. He had great respect for the telegraph 
and would not have it misused. I happened 
to be at the station one day when a lot of 
pretty girls visiting the place came to him 
and wanted to send a telegram to New 
London to learn the result of the race be- 
tween Harvard and Yale. 

««*No such blanked nonsense will ye be 
sending over my wires,’ said the old man, 
locking up his office and telling them to be 
off, with no respect to person. 

“‘T naturally made some inquiries about 
the old fellow. On another occasion he had 
a message to be sent to Sister Margaret, a 
member of a religious order in some Massa- 
chusetts city, who was summoned to the 
town to take care of a sick relative. Uncle 
Abe eyed the address and soliloquized as 
follows: 

*** Sister Margaret—Now if that don’t beat 
all! What folks won’t do when they is in 
trouble! Sister Margaret. Why they hev 


writ the directions without any hind name. 


] 
Now, Mr. Jones, he haint no sister Margaret. 


Must be Mrs. Jones’ sister, she was a Smith.’ 

**So he directed the letter accordingly 
without consulting any one, to Miss Margaret 
Smith, No answer was received. 

‘*Once a dispatch came announcing the 
death of a person he had never heard of, a 
relative of some one living in the town 
whose family he thought he knew all about. 
He carried the message himself, but instead 
of delivering it at once began in this way: 

‘‘*Who is there in your family by the 
name of Jackson? Hev ye got anybody by 
that name?’ 

««« Yes,’ was the reply. 

«*¢ Must be a cousin, I guess?’ 

eter 

‘««Wal, did Jane —— marry a Jackson?’ 

vee Tae,” 

‘‘*¢ Wal, one of them Jacksons is dead; 
you can read what it says,’ handing over the 


message.” 
—_+->-> ___——_- 


Electric Light Stations, 

The Jarvis Engineering Company, No, 61 
Oliver street, Boston, Mass., are very busy 
putting in steam plants for electric light 
stations, stores and mills, 

Their sales include Armington & Sims 
Company, engines, steel boilers set with the 
Jarvis patent boiler setting, National Rock- 
ing and Sheffield grate bars, feed-water heats 
ers, injectors, piping, belting, etc. They 
have more orders for erecting electrical sta- 
tions than ever before. They include a com- 
plete steam plant from the Rutland Electric 
Light Company, 125 horse-power Armington 
& Sims engines, two boilers set with 
the Jarvis boiler setting, etc.; complete 
steam plant from Nashua Electric Light 
Company ; 60 horse-power Armington & 
Sims engine ; steel boiler, 150 horse-power, 
set with the Jarvis boiler setting, pump, 
heater, etc.; Manchester Gas and Electric 
Light Company, 60 horse-power Armington 
& Sims engine ; Weston Electric Light Com- 
pavy, Manchester, N. H., moving steam 
plant and setting new and old boiler with 
the Jarvis boilersetting; complete steam plant 
for Charlestown Gas and Electric Light Com- 
pany, Charlestown, Mass., 60 horse-power 
Armington & Sims engine, 120 horse-power 
steel boiler, set with Jarvis boiler setting to 
burn coke, screenings and cinders from rail- 
roads ; New Haven Electric Light Company 
increase their power (3rd order) 800 horse- 
powcr Armington & Sims engines and boiler; 
increase Edison Illuminating Company. Bos- 
ton, to 2,000 horse-power Armington & Sims 
engines and steel boilers, set with the Jarvis 
furnance to burn dust from coal yards for 
fuel; Edison Illuminating Company, Roches- 
ter, N. Y., 600 horse-power of boilers and 
Armington & Sims engines ; increase Brush 
Company, of Boston, 250 horse-power of 
steel boilers, set with the Jarvis boiler 
setting and Sheffield grates (fifth order); 
Globe Publishing Company, two Armington 
& Sims engines, to run Edison incandescent 
lights; Massachusetts Hospital Life Insurance 
Company, two Armington & Sims engines ; 
Malden Kubber Shoe Company, Malden, Mass., 
one Armington & Sims engine, torun Edison 
light; Ara Cushman & Company, Auburn, 
Me., one steel boiler set with the Jarvis 
boiler setting, and 70 horse-power Arming- 
ton & Sims engine, to run Thomson-Houston 
Company system of incandescent lights ; 
Continental Clothing Company, Boston, com- 
plete steam plant of two steel boilers, set 
with Jarvis boiler setting, one Armington & 
Sims engine. heater pump and injector; 
Charleston Electric Light Company, Charles- 
ton, 8. C., setting two boilers to burn cheap 
fuel; Edison Illuminating Company, Read- 
ing, Pa., setting two steel boilers with the 
Jarvis boiler setting; M. Stevens & Son, 
woolen manufacturers, Haverhill, Mass., one 
Armington & Sims engine, to run electric 
lights and two 150 horse-power boilers with 
Jarvis boiler setting (third order); Oberline 
Electric Light Company, four steel boilers 
set with the Jarvis boiler setting and Na- 
tional rocking grates to burn slack coal. 

U. 8. Electric Light Company, Washing- 
ton, D. C., setting five tubular boilers with 
the Jarvis patent boiler setting, and using 
Sheffield grate bars; Abiline Electric Light 
Company, Abiline, Kan., setting four boilers 
with the Jarvis boiler setting, and using the 
National rocking grate bars; Council Bluff 
Electric Light Company, Council Bluffs, Ia., 
setting boiler with Jarvis setting to burn 
slack coal for fuel; Portsmouth Electric 
Light Company, Portsmouth, N. H.; two 
Armington & Sims engines for running the 
Ball system of arc lights and Sun system of 





incandescent lamps, 





The Electrical Fraternity Entertained at 
Providence. 

Those unique and ever popular entertain- 
ments given annually to the electrical fra- 
ternity by Mr. Eugene Phillips, president of 
the American Electrical Works, of Provi- 
dence, R. I1., have never failed to bring 
together in Jarge and agreeable numbers the 
gentlemen engaged in electrical pursuits. 
The eighth of these clam bakes was held 
Friday, August 20, at Rhodes-on-the-Paw- 
tuxet, a beautiful shady resort four miles 
from Providence, to which the guests were 
taken in conveyances provided by the host. 
The day was enjoyed with an unmistakable 
zest, the visitors engaging with all the aban- 
don of boys in their teens in the ball games, 
archery and target shooting. The host and 
his staff of Messrs. Sawyer and Beetle saw that 
all were made happy. A tempting lunch of 
lobster salad, Yankee doughnuts, etc., were 
spread and partaken of at intervals until the 
bake was uncovered at 3 o’clock, when one 
hundred and thirty guests seated themselves 
for the attack on the succulent clam. Mr. 
Phillips, rising, invited all to informally call 
at his residence that evening, and then called 
out Ex-Governor Howard, who welcomed 
the guests in a few well chosen words, and 
was responded to on behalf ef those ad- 
dressed by Mr. T. B. Doolittle, whose brief 
and appropriate speech was delivered with 
an eloquence and wit most happy. The 
menu was then discussed, and was univer 
sally pronounced unexcelled, and what is 
not the least of the charm of such an occa- 
sion, where so many are dining, was served 
in a manner satisfactory to every one. 

With wheel-barrow races, games and songs 
the afternoon passed, and when the guests 
departed at 6 o’clock, three lusty cheers and 
a tiger, that awoke the echos along the 
shores of the picturesque Pawtuxet, were 
given for Mr. Phillips and his clam bakes. 
Those who remained for the reception were 
most handsomely entertained at the beautiful 
residence of the President of the American 
Electrical Works. 

All present received a neat satin-covered 
badge, and carried away with them the novel 
illustrated bills of fare, which portrayed in a 
graphic and striking manner the struggles of 
‘‘the man and the clam,” in which the 
former finally came off victorious. We give 
below a complete list of those present : 


New York. 
Newark. 
New Haven. 
New Haven. 


Geo. M. Robertson, 
Cc. O. Baker, Jr., 

E. B. Baker, 

W. S. Crofut, 


Henry W. Pope, New York. 

N. H. Stevens, Hartford. 
Chas. Sylvester, Fall River. 
D. E. Drake, New York. 

Cc. E. Stump, » © 

N. W. Lillie. Boston. 

H. A. Cleverly, Philadelphia. 
H. S. Thornberry, New York. 

F. C. Buswell, Providence. 
C. H. Carter, Brooklyn. 

E. Backus, Boston. 

A. L. Russell, * 

F. A. Hanaford, * 

W. K. Wagner, New Bedford. 
John J. Carty, Boston. 

Geo. F. Porter, Pittsburgh. 
Van A. Thomas, Providence. 
G. A. Hamilton, New York. 


Gerritt Smith, “ “ 
Frank Ridlon, Boston. 
Marmaduke M. M. Slat- 


tery, Woburn. 
J. Carroll, Newport. 
Wm. Brophy, Worcester. 
Henry A. Sinclair, Brooklyn. 
E. 8. Beckford, Boston. 
E. M Carhart, Providence. 
E. A. Smith, “ 
A. A. Knudson, New York. 
Henry W. Cozzens. Newport. 
W. R. Sherman, New Bedford. 
Ralph W. Pope, New York. 
W. 8. Scales, Boston. 
J. W. Duxbury, Providence. 
J. O. Darling, “ 
Aug. Wright, bo 
Fred W. Royce, Washington. 
E. F. Phillips, Providence. 
H. C. Bradford, “ 
John I. Drake, bed 
W. H. Sawyer, “ 
P. Fahey, Boston. 
Chas. E. Lincoln, Providence. 
Cc. R. Weeden, “ 
Chas. T. Howard, “ 
Chas. Burgher, Boston. 
H. J. Miller, “ 
W. W. Dempster, Providence, 





Preston C. Nason, Santo Domingo, W. I. 


L. L. Burdon, Providence. 
R. H. Whittier, * 

Cc. H. Bullock, Pawtucket. 
John T. Jaques, Providence. 
Richard D. Knight, “ 
Henry H. Harris, ad 

Geo. W. Millard, “ 

J. H. Clarke, Boston. 

J. T. Hyland, So. Framingham. 
H. W. Kilbourne, Providence. 
C. H. Douglas, “ 

8. R. Payson, Providence. 
Edward S. Sears, Boston. 


H. W. Breckenridge, Providence. 
Chas. W. Price, New York. 
Allan V. Garratt, Boston. 
Frederick Schaefer, * 


W. 8. Hill, «“ 

W. E. Clapp, 4 

W. H. Stedeman, No. Adams. 
F. G. Daboll, Springfield. 
Mark Simons, Boston. 
Geo. W. Adams, 

Cc. J. Sheehan, * 

Geo, E. Hanson, Somerville. 
F. J. Boynton, Boston. 
Geo. L. Beetle, New York. 
D. L. Mitchell, Taunton. 
John Anderson, Binghamton. 
H. Howard, Providence. 
John F. Hoyt, Greenfield. 
Cc. W. Rand, Boston. 

T. B. Bailey, be 

G. W. Hoyt, Danbury. 
Chas. G. A. Peterson, Providence. 
H. J. Pettengill, Boston. 

T. B. Doolittle, Bridgeport. 
F. A. Hull, Danbury. 
Wm. F. Chester, Boston. 
Chas. L. Bly, " 

P. J. Hurlburt, Providence. 
Abiel F. Davis, bee 

8. E. Barton, Boston. 

A. C. White, Providence. 
H. C. Langstaff, “ 

Cc. H. Fuller, “ 

E. C. Perkins, - 
Edwin Lowe, ” 

A. 8S. Miller, se 

G. C. Sims, “ 
Chas. T. Hughes, New York. 
H. C. Cranston, Providence. 
E. H. Howard, “ 

A. O. Shepardson, Waterbury. 
A. M. Young, * 

W. J. Keenan, Boston. 

A. D. Wheeler, * 

A. D. Blodgett, “ 

J. H. Chace, Providence. 
Geo. J. Adams, * 

E. W. Fayler, “ 

D. F. Hayden, “ 

C. H. Stoll, Lexington. 
A. L. Schmidt, Louisville. 


J. M. Addeman, Providence. 


W. A. Hathaway, “ 
C. R. Remington, Jr., ad 
L. W. Clarke, 
W. N. Munro, “ 
F. H. Peckham, Jr. “ 
Cc. M. Carpenter, “ 
Henry H, Sherman, “ 
John E. Belcher. “ 
Geo. H. Burnham, “ 

——_--e>o—____ 


Electrical Conundrums. 


What is the difference between a nice fresh 
apple without a speck of decay and a tele- 
graph receiver? Because one is sound and 
the other is sounder. 


Why should a gas man be good at repar- 
tee? Because he always has a retort ready 
for use. 





Why sa gas compauy like a storage bat- 
tery? Because one overcharges and the 
other is overcharged. 

——— -<- 


It has been the common custom 1p testing 
for grounds and crosses on arc-light circuits, 
to use the telephone magneto call bell. In 
many cases the failure of such an instrument 
to ring has led to the supposition that the in- 
sulation of the line was perfect. The mag- 
netos as commonly made, will not ring 
through 20,000 ohms, and if there be a ground 
or leak of this or a higher resistance, no in- 
dication will be made of the fact.. When, 
however, a 3,000 volt current is run through 
the wire, the amount of leakage is sufficient 
to give rise to trouble. Poorly insulated wire 
touching any metallic part of a building will, 
even if there be no uncommon amount of 
moisture present, cause a troublesome ground. 
Suitable magnetos having a high electromo- 
tive force comparable to the high resistance 
of many grounds should be employed; and 
by their use, if successive portions of the 
line are connected and tested, a fault may be 
exactly localized. 
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REFERENCES TO FOREIGN PATENTS OB- 
TAINED THEREON. 





(EIGHTH PAPER.) 





1884. 
292,142. Jan. 15, 1884. Filed March 7, 1883. 
Chas. A. Smyth, Hoopeston, IIL. 

Consist of alead.lined box and two electrodes 
formed of perforated shot, enclosed in per- 
forated lead boxes. 

292,469. Jan. 29, 1884. Filed Feb 10, 1883. 
Willard E. Case, Auburn N. Y. 

The electrodes are formed from an amal- 
gam of lead and mercury, or an amalgam of 
lead mercury and any substance which may 
be acted upon to store electrical potential, 
and a fourth substance, inert in the battery, 
but capable of occluding gases, such as 
carbon. 


292,762. Jan. 29, 1884. Filed Oct. 30, 1883 
English pat. No. 3,970, Aug. 16, 1883. 
French pat., Aug. 21, 1883. 

Gustave Phillipart, Paris, France. 

A number of conical vessels of lead, pro- 
vided internally and externally with circum- 
ferential ribs, are arranged one within the 
other, and insulated from each other; between 
the ribs, both inside and outside, is applied a 
paste of lead oxide—the inside of the vessel 
serving as the negative element, and the out- 
side as the positive. 

294,463. March 4, 1884. Filed Sept. 12, 1883. 
Alfred Haid, Rahway, N. J. 

With an ordinary battery jar is placed a 
rod of amalgamated zinc and a porous jar, 
containing a carbon rod and a mixture of 
powdered carbon or Prussian blue, and a so- 
lution of sulphuric acid and water. The 
claim is for the combination of the Prussian 
blue with the carbon. 

May be employed as a primary battery, and 
to be revivified by an electric current sent 
through it in a reverse direction. 


294,464. March 4, 1884. Filed Feb. 17, 1883. 
Alfred Haid, Rahway, N. J. 

Consists in the employment of a solution 
containing, in conjunction with an acid, a 
metallic salt and a compound, which, by the 
decomposition of the solution by the action 
of the current, will be deposited upon the 
electrodes 

One electrode may be carbon, the other 
zine or cadmium and a solution of sulphuric 
acid, sulphate of zinc and sulphate of man- 
ganese. 
294,465. March 4, 1884. Filed March 21, 1883. 
Alfred Haid, Rahway, N. J. 

Relates to the method of preparing leaden 
plates for elements, which consist in coating 
them with zinc, and then dissolving the zinc 
from the plates prior to ‘‘forming,” the 
object being to cleanse the surface of the 
lead. 


295,455. March 18, 1884, Filed Sept. 8, 1883. 
E. T. Starr, Philadelphia, Pa. 

A rectangular plate of lead is provided 
with a recessed face or faces and a number 
of projecting pins or lugs, which are per- 
forated and conical in shape from the faces 
of the plate inward. The edges of the plate 
are recessed on the inner side just above the 
faces. The object of the construction is to 
provide means for securing the active ma- 
terial, applied as a paste mechanically to the 
surface of the plate. 


295,456. March 16, 1884. Filed Oct. 22, 1883. 
E. T. Starr, Philadelphia, Pa. 

Active material in a finely-divided state, 
such as the peroxide or oxide of lead, is 
incorporated with mercury, and moulded, 
and allowcd to harden to form porous elec- 


trodes. 
—————_. oe ———_—_— 


—— The Middletown Schuyler Electric Co. 
has recently added another dynamo. The suc- 
cess of this company is noticeable, having 
started on July 1, 1885, with two dynamos 
and sixty lamps, since which time they have 
doubled their steam plant and purchased four 
new dynamos and 100 additional lamps. 





The Insurance of Central Electric Light- 
ing Stations, 

The committee composed of a number of 
leading electric light men of the Eastern 
States, will be ready to report a plan for the 
insurance named in the heading to the 
Detroit Convention of the National Electric 
Light Association. 

It will be remembered that a resolution 
endorsing the plan of mutual insurance was 
adopted at the Baltimore Convention, and 
since that time a plan has Leen formulated 
that will no doubt prove acceptable to the 
association and will be entered into by all 
local companies permitted by the terms of 
the mutual organization. The following 
comments in relation to this matter, appear 
in London Engineering, Aug. 13: 

‘*The success in America of the Factory 
Mutual Insurance Associations has led the 
electric lighting interest to propose the in- 
auguration of a society for the protection of 
their properties against fire risks, Formerly 
the cost of insuring co ton mills in America 
varied from 40 shillings to 60 shillings per 
cent., but now the Mutual Associations 
charge less than 3 shillings per cent. This 
economy has been effected by cutting down 
all unnecessary expenses, and by limiting 
the operations of the associations to property 
built in a satisfactory manner, and situated 
in open positions where it could not be set 
on fire from neighboring buildings. All 
hazardous risks have been rejected, and 
owners have been required to take the same 
precautions against fire that they would if 
they were uninsured. With such an example 
before them the proprietors of electric light- 
ing stations see that it would be folly to pay 
the rates demanded by private offices, as their 
property is of a nature which renders the 
chance of fire very remote. It is new and 
well built. As the machinery must run con- 
tinuously, there is always a competent staff 
on the premises, while the steam power in- 
sures the presence of an ample water supply 
atalltimes. If the place is properly designed 
the probability of fire breaking out is very 
small, and even if it should occur, there 
would be ample means for its extinction. 
The negotiations for the creation of the 
society are in the hands of Mr. C. J. H. 
Woodbury, of Boston, Mass., whose name is 
a guarantee that the association will be 
founded on a proper basis, as he has long 
been the leading spirit of the Factory 


Mutuals.” 
—_ <> 


—— The 600-light Edison plant for the 
‘Globe” building. Boston, will be driven by 
2,500 horse-power Armington & Sim engines 
Plants of the same system are ordered for 
Nashua Manufacturing Company, 150 lights; 
Jackson Company, 100; Nashua, N. H.; 
Boston Cordage Company, 150; Bates Man- 
ufacturing Company, 50', Lewiston, Me. 
The la'ter plant reccives power from a water 
wheel. Mr. Mark Hopkin’s home, at Great 
Barrington, Mass., will have 150 lights, the 
motive power being an Armington & Sims 
engine. This home will cost over $100,000, 

—  M. Emile Reynier claims to have 
succeeded by very simple means in over- 
coming the difficulty which sometimes arises 
from the swelling of the plates of accumula- 
tors during the process of charge. The 
plates constructed by M. Reynier are bent to 
and fro so as to present a succession of 
shelves or corrugations, and the active ma- 
terial is strongly compressed into the spaces 
thus provided. The present improvement 
consists in bending the plates into the form 
of an arc of a cylinder whose axis is perpen- 


cicular to the direction of the corrugation. 
A battery of this construction has undergone 
a trial of some duration at Marly (Switzer- 
land), and 1s said to have been successful. 


—— The Flushing (N. Y) Electric Illu- 
minating Company, for the manufacture, 
using and vending of electricity for lgl t. 
heat, power and other mechanical and cher i- 
cal purposes, and manufacturing and using 
all machines, etc., necessary for and inci- 
dental to such manufacture, was incorporated 
last week. The capital is $75,000, divided 
into 8,000 shares. The trustees are —e 


T. Carret, George W. Win ony bert 
Cullen, Jr, Theodore E. mx 
and Augustus A Levy, New Svar The 


operations are to bec rried on in Flushing, 
Queens County. 





—— The city of Valparaiso, Chili, is to 
have the electric light—Edison—introduced 
there. 

—— In France balloons, with incandes- 
cent lamps inside for night signalling, are 
being tested by the military authorities. 


—— The Edison Illuminating Company, 
of New Bedford, are enlarging their station 
and putting in a 125 horse-power Westing- 
house engine. 

— Wi-mington, Del., has adopted the 
electric light of the Arnoux Electric Light 
Company for use in the City Hal] at the an- 
nual expense of $900 per year. 


—— The Wichita (Kansas) Schuyler Elec- 
tric Light Co. has increased its plant to 
nearly 200 arc lights and 100 incandescents. 
The company is about to put in a third en- 
gine. 

—— Toledo, Ohio, is quite thoroughly in- 
vestigating the cost of the electric light os. 
gas, and have found the former the most sat- 
isfactory and desirable from all points of 
view. 

—— The New Britain (Conn.) Schuyler 
Electric Light Co. have recently built a new 
brick station, and the dynamos were changed 
on Saturday last. Everything is running 
satisfactorily, and the business is increasing 
rapidly. 

— An injunction has been granted 
by Judge Phillips, of the Circuit Court, to 
restrain the city of Litchfield, Ill., from con- 
tracting for electric lights. The city is 
already so much in debt that a majority of 
the business men opposed the additional ex- 
pense. 

—— Easton, Pa., now has its electric light 
department thoroughly organized as part of 
the city government. The officers are an en- 
giveer, fireman and lineman. Charles F. 
Wert has been chosen engineer; Lawrence 
Deichman, fireman; James Claflin and James 
Callahan, linemen. 


—— The city of New Orleans has granted 
an ordinance to Dr. Geo. B. Lawson, to es- 
tablish and conduct an incandescent system 
of electric lighting, the company organ- 
ized to commence operations on or before 
Jan. 1, 1887, and the works completed at a 
cost of $25,000. Unless the work is com- 
menced by January Ist, all righ's are for- 
feited. 

—— Speaking of the probability of the 
city not being able to support the elec- 
tric light, the Leavenworth, Kansas, 
Times says: ‘‘The city should interest 
itself in this matter. It would be a serious 
shame to have the lights abandoned. With- 
out them the city would be the worst lighted 
in the State. The electric lights have come to 
be indispensable, and the people cannot do 
without them. Itis to be hoped that some 
measure willbe adopted to keep them.’’ 


—— The Orientals do not mean to be very 
much behind the times. The Chinese and 
Japanese officials, who have traveled in this 
country, have a lively appreciation of the in- 
candescent electric lights, and have resolved 
to introduce them into the palaces at home, 
especially for the illumination of banquet 
tables. Some dozens of these sunrise aris- 
tocrats visited Edison’s establishment lately, 
and have made arrangements to have dyna- 
mos put up in the Flowery Kingdom. The 
contracting engineers, Williams & Potter, 
have just contracted to light up the palace of 
the King of Corea, and are sending out en- 
gines, boilers, etc., to make the installation. 
They send an engineer out with the ma- 
chinery to remain with it a year. 


— Ata meeting of the Trenton (N. J.) 
Council, last week, a contract was read from 
the People’s Ele: tric Light Company agrce- 
ing to provide ten arc lights on the streets of 
the city for one year for $2,257.50. They 
are to be suspended on arms, and are to light 
the streets as well as the gas lights do at 
present. The contract was approved, and 
the Mayor asked to sign it. Mr. Leigh, of 
the City Hall Committee, presented the con- 
tract of the Electric Light Company for 
lighting the City Hall. They agree to do 
this satisfactorily for $1,000. It was ap 
proved, and the Mayor asked to sign it. 








—— Lancaster, Pa. will be lighted by 
electricity the first of next month. 


— The streets of Batavia, N. Y, are 
now lighted by forty-five are lights, of the 
Ft. Wayne Jenny Company’s system, and 
the citizens are greatly pleased with the new 
light. The electric plant is owned by the 
gas company. 


— A dynamo exhibited in the Indian 
and Colonial Exhibition, London, bears the 
placard which stated that it was supplying 
current to two motors, ‘‘one in South Africa 
and the other in New Zealand.” A remark- 
able transmission of power, certainly. 


— At Kingston, N. Y., during the re- 
cent thunder storm, nine strokes of lightning 
vame into the Schuyler station, all of which 
were safely handled by the lightuing arresters, 
Mr. Beers, the superintendent, thinks that it 
is the most complete working arrester in ex- 
stence. 


—— The Pittsburgh Electric Light Com- 
pany, South Side, will proceed at once to re- 
model the Bingham Street Church, where 
they will place their plant, consisting of en- 
gines, dynamos, etc. Over one hundred 
contracts have been made and the work will 
be pushed vigorously. 


— The first African city lighted by elec- 
tricity was Kimberley, with 42 lamps, each 
of 2,000 candle-power. The current is also 
utilized for the killing of dogs, a step sug- 
gesting the execution of death sentences by 
the same means, as proposed in France by 
M. Charson, a member of the Senate. 


—— A three story brick building, 40x200 
feet, has been erected by the Electric Light 
and Patent Flooring Company, Amesbury, 
Mass., near the railroad. The first floor will 
be used for an engine room and for the busi- 
ness of Messrs. England & Jenkins, ma- 
chinists, who have transferred their interests 
here from Merrimac. They will make a 
specialty of carriage machinery. The Elec- 
tric Light Company have in position a 
powerful engine, and are getting in readi- 
ness for supplying the town with light as 
soon as the contract can be obtained. 


— Crowds of people nightly visit the 
scene of operations along the line of the 
new Baltimore and Ohio Railroad near the 
Park, Baltimore. Electric lights extend all 
along the tunnel, from the point opposite St. 
Francis Xavier's Church, below Spring Gar- 
den street, to Fairmount avenue, and the 
workmen are all busily engaged at night 
digging and removing the soil, and lowering 
the stone into the cut. Every night the cut 
is visited by people living up in that section 
of the city. It can be seen as well at night 
as in daytime, owing to the brilliant electric 
light, and there is no hot sun to seek shelter 
from in the cool of the evening. 


—— The Consolidated Electric Light Co., 
Portland, Me., equipped their station this 
spring with three double-disk 9} x 12 Arming- 
ton & Sims automatic high-speed engines, 
and report a saving of about half a ton of 
coal per night. The Para Rubber Shoe Com- 
pany, Framingham, Mass., have ordered a 
second 60 horse-power engine of the same 
make, 


—— The Ball Electric Light Co., of New 
England, are supplying the Portsmouih (New 
Hampshire) Electric Light Company with a 
60 arc light plant. Twenty-five arcs, 2,000 
candle-power, will be employed in lighting 
the city, and the number for this purpose will 
be later increased to fifty. Orders for Ball 
arc plants have been received for 30 arc 
plants for the dry-goods store of Mr. Brown, 
Providence, R. I., and for a 40-light p'ant 
for the Cyclorama of the Battle of Gettys- 
burg, Brooklyn, N. Y. 
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INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WER« 
GRANTED IN THE WEEK ENDING AUG 
17, 1886. 

347,070 Electric lock and bolt-moving mechan- 
ism; Frederick Sedgwick, Chicago, II1. 

347,071 Electric safe lock and bolt-moving mech- 
anism; Frederick Sedgwick, Chicago, IIL. 

347,075 Electro-magnetic car brake; Illius A. 
Timmis and George Forbes, London, County of 
Middlesex, England. 

317,097 Electrical signaling apparatus; Thomas 
A. Edison, Menlo Park, N. J. 





347,120 Rheostat; Richard H. Mather, Windsor, 
Conn. 

347,140 Apparatus for electric welding; Elihu 
Thomson, Lynn, Mass. 

347,141 Apparatus for electric welding; Elihu 


Thomson, Lynn, Mass. : 

347,142 Electric welding; Elihu Thomson, Lynn, 
Mass. 

347.204 Regulator for dynamo-electric machines ; 
Sidney H. Short, Denver, Col., assignor to the United 
States Electric Company, same place. 

317,231 Secondary electric battery; Achilles de 
Khotinsky, Rotterdam, Netherlands. 

347,217 Apparatus for making carbons ; John T. 
Lister, Cleveland, Ohio. 

347,258 Secondary battery; Eli T. Starr, Phila- 
delphia, Pa., assignor, by direct and mesne assign- 
ments, to the Starr Electric Storage Company, 
Camden, N. J. 

347, Electric battery element or electrode ; 
Eli T. Starr, Fhiladelphia, Pa., assignor, by direct 
and mesne assignments, to the Starr Electric Stor- 
age Company, Camden, N. J. 

347,300 Secondary electric 
Julien, Brussels, Belgium. 

347,318 Apparatus for signaling policemen ; Jas. 
P. Brewer and Wm. C. Smith, New Haven, Conn. 

347,319 Signaling apparatus; Gilman W. Brown, 
Newbury, Mass. 

347,374 Telephonic apparatus: Thos. J. Perrin, 
Brooklyn, N. Y., assignor, by mesne assignments, 
to the National Improved Telephone Co., New Or- 
leans, La. 

347,399 Electric clock and indicator system , 
Thomas C. H. Vance, Louisville, Ky. 

347.440 Voltaic battery; August F. W. Partz, 
Philadelphia, Pa., assignor to the Partz Electric 
Battery, Co., same place. 

347.454 Telegraph wire and insulator fastening ; 
John Wilson, New York, N. Y. 

347.571 a apparatus; Chas. L. Clarke, 
East Orange, N. J., assignor to the Telemeter Co., 
New York, N. — 

347.572 Electric clock system ; Charles L. Clarke, 
East Orange N. J. 

347.589 Automatic electric liquid-level indicator 


and controller; John J. Ghegar, Newark, N. J. 
Herron, 


259 


battery; Edmund 


347.602 Telegraph pole; Hiram C. 
Cleveland, Ohio. ; : 
347,625 Wire joint; Charles McIntire, Newark, 


N.¢ 

347, 628 Electric train-controlling system ; Fletcher 
J. McQueen, Ocala, Fla. 

347,634 Automatic electric signal; 
Nicholson, Mt. Washington, Ohio. 

347,635 y elegraph insulator; John O’Brien, New 
York, N. Y., assignor to William Brookfield, same 
lace. 
’ 347, 642 A. 


Henry C. 


Electric current converter ; Robert 
. New York, N. 

Ele ctro-magnetic valve ; 
steen, New York, N. Y. 

347.754 Battery and battery plate; Henry Wood- 
ward, Shepherd’s Bush, County of Middlesex, Eng- 
land. 


Milton Grove- 





Parties Intending to purchase Elec- 
tric Lighting Machinery, 
should consult 
W. N. GRAY, Electrical Engineer, 

CARLISLE BUILDING, CINCINNATI, 0. 


SPECIAL NOTICE. 


ELECTR CAL‘ iia Electro Leight Association, 





HE FOURTH MELTING—semi-annual 
—ofthe NATIONAL ELECTRIC LIGHT 
ASSOCIATION will be held at DETROIT, 


| MICH. +» On Tuesday, 31st day of August, at 


10 o’clock, A.M. Dues being payable in ad- 


| vance, all members are required to forward 


the same for the year 1886, by check or 
otherwise, payable to the order of J. F. 
MORRISON, President, Baltimore, Md. 

Electric Light Companies and Manu- 
facturers of Electric Light Apparatus, 
Supplies, &c., desiring to become members, 
must apply on or before August 31st, to the 
President, J. F. MORRISON, Baltimore, 
Md, 

Members and others desiring informa- 
tion as to R.R. transportation rates will 
address J. F. NOONAN, Esq., Chairman 
Com.on Transportation, Paterson, N.dJ. 

Special Hotel rates will be made known 
previous to meeting of the Association. 

A.J. DeCAMP, Chairman Ex. Com, 

Philadelphia, Pa, 





TELEPHONE STOCKS 


Of all the different Companies 
BOUGHT AND SOLD ON COMMISSION, 
ALSO 


Chicago Local Stock and Bonds. 
Ss. G LYNCH, 


146 La Salle Street, Chicago. 





Detroit Electrical Works 


MANUFACTURERS OF 


ELECTRIC 


SUPPLIES, 


INCLUDING 


Medical Batteries, Skeleton and Box Bells, 
ouse Annunciators, Fire 


Burglar Alarms, 


Alarm Boxes, 


ins, and Brackets, 


INSULATED MAGNET, TELEPHONE AND ELECTRIC 


LIGHT 


WIRE. 


GENERAL OFFICES and FACTORY: 


DETROIT, 


ae 





FOR SALE. 


I have 4,000 feet of an unfinished | 
Cable, composed of ten conductors, No, 
16, single strand, 7-32 insulated wire; 
making in all, 40,000 feet of No. 16 ine | | 
sulated wire, These strands bave been 
bunched together and wrapped loosely 
with white cotton cloth, which is easily 
unwrapped at little or no expense. The 
wire and insulation are the best that 
the Clark Comp’y made, and I will 
sell the Cable at nine (9) cents per foot, 
which would make the single strand 
wire only cost ninety (90) cents per hun- 
dred feet, Will send sample on applica- 
tion, CHAS, H. KIRK, 

304 New St., Philadelphia, 


TLICTRICAL PATBNTS 


GEORGE H. BENJAMIN, 
35 Wall St., New York. 


Consulting Electrical Engineer, 
Expert in Patent Causes, 
Solicitor of U.S. and Forcign 
PATENTS for ELECTRICAL INVENTIONS. 








PHOENIX GLASS COMPANY, 


(Works, Water Cure, Beaver County, Penn.) 





Fig.255 
——MANUFACTURERS O0F—— 


A FULL LINE OF ELECTRIC LIGHT GLOBES & SHADES, 
BOTH ARC AND INCANDESCENT, 


In Opal, Flint and Art Glass Effects, in Opalescent and other Colors, 











menses yt ect 


GONDA (FORMERLY PRISM) CELL, COMPLETE, 


Aeclanche, 


The Standard Open-Circuit Batteries of the World. 


GONDA and DISQUE, 


The Only Genuine Leclanché Batteries 


Are those which bear this 
LABEL and the Trade-Mark, GONDA. 


DO NOT BE IMPOSED UPON BY IMITATIONS, 


If dealers have not the Genuine Battery, 
send direct to us for Price-List. 


THE LECLANCHE BATTERY 00., 


149 West Eighteenth Street. New York. 
ome 


GENUINE DISQU& CELL, COMPLETE. 
The Porous Cell also bears Label 









4 











FOR SALE. 


A ten-light U.S. Electrical Dynamo with eight 
lamps, with or without a 15-horse power Smith, 
Beggs & Rankin Steam Engine. All in good order 


Apply to 
_ E. JACCARD JEWELRY CO. 


307 N. 4th St., St. Louis, Mo 


FOWLER & FOWLER, 
PATENTS AND PATENT CAUSES. 


NEW YORK, a WASHINCTON, 
Ter ple Court, as Pacific Building, 


ELECTRICAL INVENTIONS. 


A. ©. FOWLER, C.E., was Examiner in the U.S. Patent Office 
from 1840 to 1886, in the Interference and Electrical Divisions. 








WANTED. 


Engineer holding first class Certificate, 
at present running Edison plant of six 
hundred lights, desires to make a 
change. Address, 


ENGINEER, care Busch & Cooper, 
16 High St., Brooklyn, N. ¥. 








= 





TELEGRAPH AND TELEPHONE APPARATUS, 


tandard .-. 


Filectrical .. 





MANUFACTURERS OF 





Works, 

















Hotel and House Annunciators, Burglar Alarms, 

















= 





CALL BELLS, “POST'S” MAGNETO BELLS, 


PINS and BRACKETS, BATTERIES, &c., &c. 





IN STOCK :—FULL LINE 


TRON, STEEL and HARD- DRAWN COPPER WIRE, Delivered at Lowest Prices. 


i" ESTIMATES FURNISHED, SEND FOR CATALOGUES AND PRICES. a3 
Cincinnati, Ohio, U. 8. A, 
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SUN ELEGTRIG COMPANY, 


wWwoBbuUTUI Rn, MASS. 


MANUFACTURERS OF THE 


BEST SYSTEM OF 


Incandescent Lighting 


ON ARC LIGHT CIRCUITS, 


Possessing a Flexibility Equal to Low 
Distance Distribution. 


FRENYEAR & RAZEE, 


Manufacturers and Dealers in 


ELECTRIC LIGHT SUPPLIES 


and ELECTRICAL GOODS of all kinds. 


Write for Circulars and prices. Address, 


Washington St., Boston, 
Factory, Exeter, N. H. New York Office 67 Astor House. 


SYNCHRONOUS TIME (0., 


Room 4, Herald Building, Boston. 





352 Mass, 








ONLY SYSTEM OF REGULATION OF CLOCKS FROM 
A DISTANT POINT IN EXISTENCE. 


Proved Perfect by Actual Test of More Than a Year. 





Can be applied to any Clock, mechanical or electric, 
large or small, tower or mantel clock, and regulation 
of its rate electrically guaranteed. 

Can be used upon telephone, district telegraph, railroad 
and private lines without interference with usual business. Patented devices on small frame, ready to 
crew into any clock case, furnished at the Company’s expense, and a small annual royalty charged for 
ion se actually in use. 
Little capital required, 





Most profitable investment of the day. 





Send for Full Description and Estimates. 
Cc. 0. Baker, Jr. 


Rights for Sale on very Liberal Terms. 


aw BAKER & CO. 


LTT 
DBD. W. 
Importers, Melters and Refiners of 


PLATIN U ML, 


408, 410, 412 and 414 N, J. R.R. Ave... NEWARK, N. J. 





Platinum in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased. 


THE -— ELECTRIC CO. 


HARTFORD, CONN, 





CHENEY, Pres’t. ROBERT CHENEY, Vice-Pres't. 
WOODWARD, Sec. and Treas. N. 7. PULSIFER, Gen’l Manager. 
THOMAS PRAY, Jr., Gen’l Supt. 


8. G. 
P. &. 


SOLE MANUFACTURERS 
UNDER ALL THE Patents oF Ricwarp H. MATHER FOR 


ELECTRIC LICHTING 


AND 


TRANSMISSION OF POWER. 


UNDER ALL THE PATENTS OF 


PERKINS FOR 


SoLe MANUFACTURERS 
CHARLEs G. 


Leandestnt {Lap dnd Appliances for Incandescent Lighting, 


EXECUTIVE OFFICE, HARTFORD, CONN. 


New York Office, 445 Broadway. Cincinnati Office, Carlisle Building, 


mt 


ALSO, 








EUGENE F. PHILLIPS, PRESIDENT. SAWYER, Sec'y & ELECTRICIAN 


American Electrical LG 
PROVIDENCE, R. 1. | 


EXCLUSIVE MANUFACTURERS OF THE 


FARADAY CABLE» 


CONDUCTOR 
TELEGRAPH CABLE 


0 CONDUCTOR 
TELEPHONE CABLE 


a TELEGRAPH. 
TELEPHONE & 
ELECTRIC LIGHT. 


INSULATI IN, AND 
SAPACITY OF ANY 
IN THE MARKET 


Namal. a laa 
es 15 Cortlandt Street 
GEORGE L. BEETLE, Agent. 


LOWEST 
CABLE 


4IGHEST 
NDUCTIVE 


ELECTR LIG 
CABLE 








WE INVITE 


TELEPHONE USERS 


TO INVESTIGATE THE 


| Sharer Mechanical Teleshone System, 


believing it to be superior to any system extant, for 
small exchanges and private lines within a 
radius of two miles; can be built and main- 
tained at much lower rates than 
electrical systems. 


— CATALOGUES ON APPLICATION. — 


The Consolidated Telephone Co, 
171 and 173 GREENWICH ST., N. Y. 


BARRETT’S CHLORIDE OF SILVER 
TESTING BATTERY, 


the most constant. compact and economical Test Bat- 
tery ever made. These Batteries are mounted in hard 
rubber cells. enclosed in polished mahogany cases, 
PRICES 
In Polished Mahogany Case with Sone Beverser. 

cell Battery, 7x7x12%4 inches 
cell Battery, 6x7\10'3 inches 
cell Battery, 6x7x744 imches ... 

In Plain Case Without Current Beverser. 
cell Battery, 5i4x644x5 inches . 
cell Battery, 54¢x54¢x5 inches esa 
cell Battery, 44x5%x5 inches .... 
cell Battery, 44x44x5 inches 


SOLE AGENTS, 


E.S.GREELEY & co. 


SUCCESSORS TO 
L. G. TILLOTSON & CO., 
Manufacturers, Importers and Dealers in 
Telegraph, Telephone and Electrical Supplies 
of Every ption. 

5 and 7 DEY STREET, « - NEW YORK. 
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ENIS\GREELEY & CO.N-Y 





JOHNSON HEAT-REGULATING APPARATUS 


By the = yg ed Electric Valve Service, the heating of buildings to a uniform temperature is 
complished ms may be kept at any temperature desired, thereby saving fucl, discomfort, wit} 
health, the crac king of wood-work, furniture and pictures, and the danger of fire by over heating 

This appsratus applies equally well to all forms of heating and ventilating & vices, the thermometer 
in the room automatically governing the temperature. It is invaluable in Public Buildings, Private 
Residences, Business offices, Hospitals, Churches, Schools, C eROTEPAROESER, Factories, etc. 

SEND FOR CIRCULAR * R.’ 
NATIONAL ELECTRIC SERVICE CO. 


= retne V Valve WEW YORE, 686 Broadway. CHICAGO, 195 Wabash Avenue. BOSTON, 611 Washington street. 


Americal Bell T sephone (On 


95 MILK ST., BOSTON, MASS. 












This Company owns the Letters Patent granted 
to Alexander Graham Bell, March 7th, 1876, No. 
174,465, and January 30, 1877, No. 186,787. 


The Transmission of Speech by all known forms 
of ELECTRIC SPEAKING TELEPHONES infringes 
»|the right secured to this Company by the above 
patents, and renders each individual user of tele- 
phones, not furnished by it or its licensees, re- 
sponsible for such unlawful use, and all the conse- 





auences thereof and liable to suit therefor. 
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TESTS OF THE 


Waterhouse Automatic Regulator 


ON ARC-LIGHT DYNAMO. 


ist.—The outer circuit was cut out at its terminals, making the dynamo in complete short circuit, and 
all depending upon the Regulator to save the machine from immediate destruction The dynamo 
was started, and after running twenty minutes, without once flashing at commutator or the 
least sign of disturbance, the machine was stopped and the armature found to be lukewarm 
and the tields cold. 

2d.—Thirty-nine lights out of forty were cut out, one by one and that one burnt standard size: then 
the number was increased to three, and those were run at standard size without flashing at 
commutator and the machine cool. 

3d.—Forty lights on circuits, seventeen were cut out instantaneously, and then ten, without flashing at 
commutator or the least change in lights burning. 


The above are only a few of the tests, and from our positive knowledge of the Regulator WE 
CLAIM IT SUPERIOR to all others, and by its use the destruction of the machine is impossible. 


Factory, COLT’S WEST ARMORY. HARTFORD, CONN. 





FRANKLIN S. CARTER. CHAS. M. WILKINS. E. WARD WILKINS. 


ESTABLISHED 1867. 


PARTRICK & CARTER, 


Manufacturers of and Dealers in every description of 


ELECTRICAL SUPPLIES for the TELEGRAPH, TELEPHONE, ELECTRIC LIGHT, ETC. 


Sole proprietors of the Patent Needle Annunciator. Annunciators, Burglar Alarms, Electric 
Bells, Batteries, Wire, etc. Illustrated catalogues and price lists sent free, 


No. 114 SOUTH SECOND STREET, PHILADELPHIA, PA. 





HECLA ELECTRIC LICHT COMPANY, 


MANUFACTURERS OF 
= 


THE JACKSON DYNAMO - ELECTRIC 
MACHINES, LAMPS, ETC., 


FOR ARC AND INCANDESCENT LIGHTING. 


The simplest and Most Perfect Machine in 
; the market. 


e A Complete Incandescent Electric Light Ma- 
; chine for 20 Lights, 3160, 


Machines for larger capacity. Prices and 
Estimates for complete Electric Light and 
wey Steam Plants made on application, 


ELECTRO-PLATING MACHINES, 
INCANDESCENT LAMPS, E 
ALWAYs IN STOCK, 
Address, for full information and circulars, 
26% EAST 42d ST., NEW YORK. 


THE UNITED STATES ILLUMINATING CO. 


59 AND 61 LIBERTY STREET, NEW YORK. 


SOLE GRANTEES OF THE PATENTS OF WESTON, MAXIM, FARMER AND OTHERS FOR THE 
CITY OF NEW YORK AND VICINITY. 
Five years’ practical experience in the installation of these well-known systems of Are and Incan- 











MOTORS, 





descent Electric Lighting, enables the Company to give the most perfect, reliable and economical 
Electric Lighting known. : — 
Among the most prominent installations which this Company has effected in the city and vicinity, 


are the following: 

New York Post Office, 
Washington Builling, 
Mortimer Building, 

Union Ferry (o., 
Pennsylvania R. R. Ferry, 
Mutual Life Insurance Uo., 
Coleman House, 

Hotel Dam, 

Hotel Normandie. 


Press Club, 

Delmonico’s, 

Hotel Brunswick, 

Lotus Club, 

Union Club, 

Union Square Hotel, 
Brooklyn Bridge, and others 
Theodore Stewart, 

Hotel Royal. 


St. Denis Hotel, 

Bechtel’s Brewery, Staten Island, 
Brooklyn Eagle, 

Opperman & Muller, Turtle Bay 


Brewery, 
Equitable Building, 
New York Ferry Co., 
Tribune Building, 

U.S. Custom House. 


Estimates made by Experts at short notice, on application at the office of the Company. 





DRY BATTERY <4." 


FOR OPEN CIRCUIT WORK. 
No liquid. Send out charged, ready for use. 
do as much work as any other open 
circuit battery. 

PRICE, $1.50 EACH. VEST POCKETSIZE, 50c. each by mail. 
EDISON LAMPS, BATTERIES, ETC. 
THE STOUT MEADOWCROFT CO 
Authorized agents for Edison Lamp Co. 

84 FULTON STREET, NEW YORK. 


MITH’S 
(Successor to 
Smith, Bridge & Co.) 
NEW_PAT’D. ELECTRIC 
LAVA GAS TIP, 

The Cheapest Burner in the Market 
For Multiple Lighting. 

Send for prices to 
A. T. SMITH, 
6 West l4th St., New York. 


. & 


Will As 






Pat’d.Jan. 








THE 
CONNECTICUT DISTRICT 


Telegraph &: Hectic (i 





CO.5 101 BANK STREET, 


WATERBURY, CONN, 


Cedar Telegraph Poles Zincs, Leclanche Zincs, 


MANUFACTURERS OF 


Cross Arms, Pins and Brackets, 
OAK AND LOCUST PINS, 


BROWNLEE'’S CONCAVED BRACKET. 


Brownlee & 


DETROIT, MICH. 


with Thumb Screw or Patent Spring Con- 
nections, and well amalgamated 
| GRAVITY BATTERY ZINCS, 
MEDICAL BATTERY ZINCS, 
BUNSEN BATTERY ZINCS, 
ZINC PLATES, 





WOOD AND BRONZE PUSH BUTTONS, 





—__ 


There are now in use over 18,0U0 


CARBONS ott0 Gas ENGINES. 


Guaranteed to Consume 25 to 75 
Per Cent. Less Gas than 


FOR ARC LIGHTING. 


Onty Manufacturers using Natural Gas, 
thus securing 


| Oniformity, Durability & Superior Light. 


PITTSBURGH CARBON CO. fim’d. 


PITTSBURGH, PA. 


A N Y OTHER GAS ENGINE 
Per Brake Horse-power, 
_— Works without 
» boiler, steam, coal, 
ashes or attend- 
ance. Successfully 
adapted instead of 
steam power in all 
industries and of- 
fers special advan- 
tages for running 
eee Pies electrical machin- 
ery for Telegraph 
and Telephone as well as Lighting purposes. 


OTTO CAS ENCINE WORKS, 


SCHLEICHER, SCHUMM & CO. | 


N.E. corner 33d & Walnut Sts., Phila. 
Branch Office: 130 Washington St., Chicago. 


Direct Reaping Am-meters and Volt-meters, 
S (A. K, EATON’S Patent.) 








PHOSPHOR-BRONZE 


TELEPHONE WIRE, 
Enasulated and Bare, 








(wmbines High Electrical Conductivity and Resist- 
ance to Corrosion with Lightness and Tenacity. 


Standard Sizes, 16, 17, and 10) stuns’ Gauge. 


ADDRESS 5 


The Phosphor-Bronze Smelting Co Limited, 


512 ARCH ST., PHILADELPHIA, PA. 
Owners - of - the - Umted - States - Phosphor-Bronze - Patents 
Sole Manufacturers of Phosphor-Brouze in the United States 


= ALSO es 

ELECTRICAL INSTRUMENTS of all kinds 
Manufactured and for sale by 

A. KE. EATON, 63 and 65 Henry Street, Brooklyn, New York. 


THE GAMEWELL FIRE ALARM TELEGRAPH CO. 


No. 1% Barclay Street, New York. 
PROPRIETORS OF THE 


“OLD AND ONLY RELIABLE” AMERICAN FIRE ALARM & POLICE TELEGRAPH. 


In successful operation for more than a Quarter of a Century, and in use by over 200 0f the Leading 
Cities of the United States, Canada and the West Indies. 








JOSEPH W. STOVER, Boston, President. D. H. BATES, New York, Second Vice-Pres. 
CHESTER H. POND, New York, First Vice-Pres. and Sec. OTIS T. PETEE, Boston, Treas 


J. N. GAMEWELL, New York, General Superintendent, 
——SEND FoR New CaTaLogurt.—— 


BURNHAM 
=. CARBONS 
: Engine Boulton 


Automatic Steam 
Patented “eb, 23, 1886. 





Standard Carbon Comp’y, 


CLEVELAND, OHIO. 


Cataloguessent free by 


Burnham Engine (0, We do not brag about our Carbons, but we 
YORK, PA challenge the World to produce a better. 








A PERFECT ELECTRIC LICHT CLOBE. 


THE UNION GLASS COMPANY, 


HALF GROUND (Horizontally). 





‘ BOSTON, MASS., 


U. s. A,, 


/ 


a 








MANUFACTURERS OF EVERY DESCRIPTION OF 


ARC ano INCANDESCENT 





4x10 inches 


ELECTRIC-LIGHT GLOBES 





SEND FOR 


Consolidated Electric Light Co., 


SAWYER went ene mention 


PRICE-LIST. 





-MAN PATENTS. 


EXECUTIVE OFFICES: PHILADFLPHIA OFFICE 


2 “ise 206 Walnut + treet; 
Mutual Life Building, Plats ac 





NEW YORK. 4 Pear! Street. 
CHARLES H. BANES, HUGH R. GARDEN 
President. Vice President. 


HENRY C. DAVIS, Treas. and General Manager. 


Plans and Estimates Furnished for all kinds of 
INCANDESCENT LIGHTING. 


ASTIMATES FURNISHED for the Thomson - Houston 








| 
| MADE FROM PURE SPELTER. 





Patent applied for.) BURCLAR ALARM SPRINGS. 





System of Arc Lighting. 
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Lowest Prices 


FOR 
BELLS, 
E. W. HAZAZER, 


32 Frankfort Strect, 
NEW YORK. 











SHEPARD’S CELEBRATED 


Screw-Cutting Foot Lathe, 
CAP LATHE, $125. 


Foot and Power Lathes, 
Drill Presses, Scrolls, Saw 
Attachments, Chucks, Man- 
drels, Twist Drills, Dogs, Cal- 
ipers, &c. Send for cata- 
logue of outfits for amateurs 
or artisans. Address, 


sees. L. SHEPARD, Agt., 
134 E. SECOND STREET, CINCINNATI, O. 








ROYCE & MAREAN, 


DEALERS IN —— —— | | 





CTRIC CO, 


m $9. KLECTRIC 
Pere = LIGHTING 


. APPARATUS. 


2/7 —~ 
COMPANY 


— oF 


Every requisite for the 
most perfect system of Elec- 
tric Lighting, at rices 
which insure a profitable 
investment to the purchaser 


Address, 


Western Eletuis Co, 


CHICAGO or NEW YORE. 


Manufacturers of and Deal- 
ers in all kinds of 


Electrical . Apparatus. 


AND SUPPLIES, 





~ oak _— 

















ELECTRICAL APPARATUS PAINE & LAD D, 


Telegraph and Telephone Supplies, a: HALBERT R PAINE, | | etony B. LADD. 


No. 1408 Penna, Avenue, 


Attorneys in Patent Causes 
WASHINGTON, D.C ‘ 


And Solicitors of Patents, 
WASHINGTON, D.C. 


Roberts-Brevoort Electric Co., Limited. 


MANUFACTURERS OF 


THE ROBERTS 


Permanganate Battery 


This is the Best and the Cheapest Open-Circuit Battery in the 
market. It is far — to any of the Sal- 
Ammoniac now in use. 
Electromotive Force, 1.8 Volt. Amperes, 2.5. 

When the battery is exhausted all that is necessary is to sup- 
ply anew solution; the battery is then as good asnew. The 
zines will last through two rechargings of the battery. Each 
Cell, with a single charge of solution, will outlast and out- 
work any sal-ammoniac ag A 

CE, COMPLETE - =- $1.00. 
Liberal Discount to the trade. Send for Price List and De- 
scriptive Circular. Address office, 


4 206 BROADWAY, NEW YORK. 
t®@-For sale by all First-class Electrical Sunply Houses. 


Opp. Willard's Hotel, 




















SEND FOR CIRCULARS. 


THE ELECTRICAL SUPPLY C0., Manufacturers, 


171 RANDOLPH STREET, CHICAGO, ILL. 





THE THOMSON-HOUSTON ELECTRIC CO. 


PRINCIPAL OFFICE, 
178 DEVONSHIRE STREET, BOSTON, MASS., 


hes the only Perfect 


Automatic, Self-Regulating System of Electric Arc-Lighting inthe World 


I~ sll desirable qualities of Exzorrro Aro-Licuts, the Thomson-Houston System 
has no equal. The Lights are superior in color and steadiness, and the entire 
apparatus is more economical, efficient and safe, more easily managed, 
and less liable to derangement than any other. 


The Thomson-Houston Electric Company 


was awarded the Fiast Prizz for the dest system of Arc-Lighting, and the dest Arc Lamp, at 
the Cincinnati Industrial Exposition of 1883. , 
: The Thomson-Eiouston System 
has been awarded superiority in all the competitive tests to which it has been subjected, 
New Illustrated Pamphlet will be sent on application, 





rady Electric Light Mast Arm. 
H. M. LINNELL, Selling Agent, Hartford, Conn. 





T. H. BRADY, Patentee and Sole Manufacturer 
NEW BRITAIN, CONN. 


New York, January 5, 1886. 
T. H. Brapy, Esq., New Britain, Connecticut, 

Dear Sir--I am much pleased with your Mast Arms forare lamps. They are 
simple in construction, low in price, and perfectly adapted for all purposes 
where projecting lamps are required. Yours truly, 

THE BRUSH-SWAN ELECTRIC LIGHT CO. OF NEW ENGLAND, 
J.B. PowE1x, General Manager. 
Brookiyn, NEw York, December 16, 1885. 











Mr. Taos. H. Brapy 
Dear Sir.—Some few months ago we substituted your Mast Arms for some 
swinging lamps (i. e., lamps suspended in the middle of the soaswey). and 
find them a vast improvement. We were troubled with the old style by car- 
bons slipping 4 when the trimmer was Pulling lamp out to its position. 
We find no such trouble with your Mast Arms, and are very much pleased 
with same. Should be — to azo you send anyone to inspect same. 
espectfully, 
MUNICIPAL ELECTRIC LIGHT CoO, 
CHas. OooPER. 


ALFRED F. MOORE, 


Manufacturer of 


Insulated Wire, 


for Telephone, Telegraph and Electric Light. 
OFFICE, LINE, AND 
Annuneoiator Wire, 
Magnet Wire, and Flexible Cordage, 


'200 & 202 N. THIRD ST. 


PHILADELPHIA, PA. 


é ad 








~~ @TANDARD 
ELECTRICAL 
INSTRUMENTS. 
Galvanometers, Resistance Coils, 
Condensers, Keys, Switches, &c., 
Bailey Combination Set, 
Pratt’s Speed Indicator, &c 
ELECTRIC MFG.Co, 
P. O. Box 80, Troy, N. Y. 


ALBERT L. RUSSELL, 


Manufacturer of and Dealer ip 


TELEGRAPH & ELECTRICAL INSTRUMENTS 


House and Hotel Annunciators, Line and Office 
ire, Fine Instruments for Electric Testing, 
etc., at the old stand of 














CHARLES WILLIAMS, Jr., 
109 & 115 COURT ST., BOSTON, MASS. 


VALLEE & BRO. WL 2 } 








Wholesale and Retail Dealers in 


: me : 
ELECTRICAL SUPPLIES, ~ie oy , 
Annunciators, Burglar Alarms, Electric Bells, MITCHELL, Vv AN CE & C 0 


1210 SARKET GT., .. Phiiatelphio, r. GAS FIXTURE 
MANUFACTURERS, 


SEND FOR CATALOGUE. 
Have added a department for the Manufacture of 


a 

CASTINGS 
FOR 

SMALL DYNAMO, cysts ctincandescont restr Lishtins, also Cont 


For experimental purposes, also pation Fixtures for both Gas and Electric Light 
Materials of allkinas ates and designs furnished upon application, 


GOODNOW & WIGHTMAN, °° * $38 BROADWay. 


176 WASHINGTON ST., BOSTON, MASS. NEW YORK 


Schuyler Electric Light Co., 


Manufacturers of 


YNAMO MACHINES 
FOR INCANDESCENT AND ARC. 


The most perfect system of both Incandescent and Are Lighting. Fntire free. 
dom from hissing and flickering in our Arc Lights, and long hie and great bril- 
liancy in our Incandescent Lights. 

amo Machines with perfect automatic regulation, reliable and efficient. 
___ Prices moderate, Estimates made for lighting from Central Stations or for 
isolated plants. Illustrated Circulars sent upon application, Address 


SCHUYLER ELECTRIC LIGHT C0., 


Harttord, Conn. 


























Yew York Office: 
44 BROADW3” 
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TESLA ELECTRIC LIGHT »® MFG. Co. 


RA BW ATYWT, N. J. 











B. A. VAIL, President. H. C. CARMAN, Secretary. ROBT. LANE, Treasurer. N. TESLA, Electrician. 


ARE NOW PREPARED 


TO FURNISH 
THE MOST PERFECT 


Automatic, Self-regulating 


SYSTEM OF ELECTRIC ARC LIGHTING YET PRODUCED, 











| MN EISIMt 


OF THE LAMPS. 








Entirely New System of Automatic Regulation 
Resulting in Absolute Safety And a great Saving 


of Power. 
Correspondence solicited. 
ILLUSTRATED AUGUST 14, 1886, IN “ ELECTRICAL REVIEW.” 


HARris-CorLiss STEAM ENGINE: New Tanove Buckeye Automatic Cut-Ort Enomes. 


BUILT BY 25 to 1,000 H. P. 

















wat BRuoi thi ‘= 1 
WILLIAM A. HARRIS, pessuapetin sat off ropeiotion nd toes eeneeel verteioe 
Of all details. They are di d and d for heavy 





di or high rotative speeds. 

Highest attainable vidoe in Steam Consumption and 
cuperier regulation guaran’ Self-Contained Automatic 
+. Cut-off Engines. 12 to 100 H.P, for driving Dynamo Machines 
a SPECIALTY.—Illustrated Circulars with various data as 
provements. These Engines are of to Saal Steam Engine Construction and performance, 
free by mail, Address 


UNEXCELLED WORKMANSHIP, BUCKEYE ENGINE CO., Salem, 0. 


and are known the world over as the : SALES AGENTS: 
MOST ECONOMICAL STE’ M EN: W. L. SIMPSON, Eastern Sales Agent, No. 70 Astor Boone. Bow Yor c 3 Rta.. Chi mu. 
cor. Clinta: d k its., cago 
GINE BUILT. | ROBINSON 4 CAREY, St. Pant, Minn, "and PRAY MANUFACTURING CO. Minneapolis, Mica’ 


ELECTRIC LIGHT COMPANIES TAKE NOTICE! —= They are especially 


adapted for all purposes where continuous service at uniform speed is requiredand at the 


minimum of cost of repairs. 
Send for a copy of Engineers’ and Steam Users’ Manual, by J. W. Hill, M. E. Price, $1 25. eW ork Sq ely Steam Power ( () 
& 


VICTOR 90h sate ORE CITY, 
Turbine Water Wheel. 


STEAM ENGINES 
The attention of Electric eieemiiieai is called to this celebrated water 


ALL SIZES, FOR ALL PURPOSES. 

Horizontal and Vertical Automatics. High Speed, 
Low Speed, 50 Different Sizes 500 Engines 

always in Stock. 
-ADDRESS:— 

wheel as particularly adapted to their use, on account of its remarkably steady 

motion, high speed and great efficiency, and large capacity for its| 

diameter, being double the power of most wheels of same diameter, It’ 

is used by a number of the leading electric companies with greai satisfaction. In the 

economical use of water it is without an equal, producing the highest per cent. of useful 


See eee ia 06k emenn aie een. India-Rubber & Gutta-Percha Insulating Co. 
STILWELL &*& BIERCE MFC. CO. aL KINDS OF INSULATED WIRES AND CABLES. 


Wa. A. Hammett, 64 So. Canal St., Chicago. 
DAYTON, OHIO. Guaranteed to give satisfactory services under ground and over head. Specially adapted for 
Chemical Works, Paper Mills, Dye Works, Coal Mines, etc., etc. 


PRICES AND SAMPLES ON APPLICATION AT 


No. 159 Front Street, New York Citv. 





PROVIDENCE, R. I. 
From 10 to 2000 Horse Power, with Harris’s Im. 


























THE 


(Please Mention this Paper.) 


MAGNETO SIGNAL BELLS. 


No Battery Required. 


$4, $6, and upwards, according to style desired. 
Discount on large lots. 3 


We make a specialty of the manufacture of these bells for 
——— Companies, and after an experience of many years, THE MOST SIMPLE, DURABLE AND ECONOMICAL 


our — for the prompt execution of large orders are un- ' P 
Automatic Cut-Off Engiae 


In the World. References furnished from 
the most successful Electric Light 
Plants in the United States. Medal 
and Highest Award from 
Franklin Institute of Philadelphia, Pa. 


MANUFACTURED BY 


Foundry and Machine Dept. 


Harrisburgh Car Mfg. Co. 
HARRISBURGH, PA. 













equal 
Smeg attention given to furnishing samples for special orders. 


VIADUCT MANUFACTURING CO. 


OF BALTIMORE. 
A. G. DAVIS, President. A. 8. PROAL, Secy. & Treas. 
Office, North-West Corner Charles and German Streets, 


ELECTRICAL GOODS OF EVERY DESCRIPTION. 


Telephone, Telegraph, Electric Light, Fire Alarm 
- and District Telegraph Supplies. 
“STANDARD.” SEND FOR ILLUSTRATED CATALOGUB. 
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EDISON LIGHT! 


a ae 


THE ONLY PERFECT SYSTEM of ELECTRIC LIGHTING. 


MORE THAN 300,000 LAMPS IN USE. 














Estimates for Central Station or Isolated Plants furnished on application. 


EDISON COMPANY, for ISOLATED LIGHTING, 


16 and 18 BROAD ST., NEW YORK. 


The Incandescent Electric Lamp is the universally acknowledged invention of Thomas Alva Edison, and is covered by funda- 
mental patents granted to him January 27, 1880, No. 223,898; May 4, 1880, No. 227,229; aud July 20, 1880, No.230,255. 


These patents, as well as some 300 additional detail and system patents, are all owned by this compiny. 


All forms of incandescent lamps as well as a great majority of the ‘Detail” and ‘‘System’’ devices offered by others than this 
company and its licensees, infringe the above mentioned patents, and all persons using them render themselve s incividually responsible 
, for such unlawful use, and all the consequences thereof, and liable to suit therefor. 


A CARD TO THE PUBLIC. 








aaa cae The Edison Electric Light Company having instituted suits on its patents, must decline to substitute the advertising columns of 
the press for ‘he courts for the purpo-e of their legal int rpretation. Mr. Edison's carbon filament patent of 1879 covers broadly the modern incandescent lamp. The claim that this 
patent has ever been in litigation in the United States Patent Office is absolutely false. In Germany and England, this fundamental patent has finally prevailed against all infringers 
thus establishing the fact that Mr. Edison’s great invention has been nowhere anticipate!; Hrgo. a like result must followin the United States. The straining and distorting of 
these facts, together with the violent effort to interweave with them certain minor and IRRELEVANT CASES for the purpose of fraudulently posing before the public as joint heirs 
with Mr. Edison in the fruits of these patent decisions, only indicate the DIRE EXTREMITY of those who are thus gradually becoming ENVIRONED by due process of law. 


THE EDISON ELECTRIC LIGHT COMPANY 


By EDWARD H. JOHNSON, Vice-President. 


THE WESTINGHOUSE ELECTRIC COMPANY, 


PITTSBURGH, PA., 





= MANUFACTURERS OF A COMPLETE SYSTEM OF = 


[INCANDESCENT ELECTRIC LIGHTING 





FOR ISOLATED, BLOCK, MUNICIPAL AND CENTRAL STATIONS. 


=X 2 \ = 











CONTRACTS FROM 
DECEMBER 1, 1885 to JULY 1, 1886. 


ISOLATED PLANTS.—Con. 


The Pittsburgh Club, Pittsburgh. Pa., 350 16 ¢.p. 
The Westinghouse Air Brake Co., Pitts- 

burgh, Pa., - + + = = «+ = - 300 ad 
The Smith Building, New York, - - 300 “ 
Globe Yarn Mills, Fall River, Mass., - 300 “ 
Morrison, Beare & Cass, Tyrone, Pa, 250 bd 
The Philadelphia Co., Pittsburgh, Pa., 250 
Jas. Doak, Jr. & Uo., Phila., Pa., - 200 $6 


| CENTRAL STATIONS. 


2000 16 c.p. 


} 90 are. 
| Allegheny Co. E, L. Co., Pittsburgh, Pa.,2000 * 
| Trenton E. L. & P. Co., Trenton, N.J., 1800 16 c¢.p. 


| Plainfield E. L. Co., Plainfield, N. 2.4} 


Keystone L, & P. Co., Phila., Pa., 1500 * Lombard, Ayres & Co., Bayonne, N.J.:, 200 id 
ad “ ** Allegheny,Pa. 1000 * Fort William Henry Hotel, Lake 

Citizens E. L. & P. Co., New Castle, Pa., 1000 * George, N. Y., - ’ -- ; - * = 200 “ 

Westinghouse I1].Co., Schenectady,N.Y. 1000 ‘* | Norristown Opera House,Norristown.Pa, 200 “ 

Oskaloosa E. L. Co., Oskaloosa, Ia., 1000 ** | Wheeling Steel Works, Wheeling, W.V. 125 ss 


East End E. L. Co., Pittsburgh, Pa., 600 ** 
Beaver Dam E. L. Co., Beaver Dam, Wis., 500 * 
Butler E. L. Co., Butler, Pa., 300 —** 


Atlas Paper Pulp Co., Appleton, Wis., 100 “ 
Kimberly and Clark Co., Appleton, Wis., 75 “6 
Wilbur Eliason, Chestertown. Md., - 50 ad 
Burlington ‘‘Free Press,” Burlington, Vt. 50 “ 
| Fairbanks, Morse & Co., Chicago, Ill., 50 bad 
E. T, Ames, Sparta, Wis., - - - - - 25 “ 
Gibson & Giles, Washington, Pa., - - 25 “6 
Str.**Fishkill-on-H adson,”’ Newburgh,Pa. 25 “ 
| D. Simons, Altoona, Pa., - - + ~ - 25 “ 
G, A. Morrison, New York, - - - -« 25 “ 
Erie City Iron Works, Erie, Pa., 40 Lights of 150 c.p. 


ISOLATED PLANTS. 
Union Depot, Pittsburgh, Pa., - + 1000 16 ¢. p. 
Monongahela House, Pittsburgh, Pa., 800 - 
Windsor Hotel, New York, - - - + 600 66 
Pennsylvania Lead Co., Pittsburgh, Pa. 600 6s 
T. C. Jenkins, Pittsburgh, Pa., - - 400 ated 











WESTINGHOUSE, CHURCH, KERR & CO., No. 17 Cortlandt Street, New York. 
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THE PARKER-RUSSELL MINING & MFG, C0, 


711 PINE STREET, ST. LOUIS, MO. 


MANUFACTURERS OF THE 





SUNLIGHT 
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CARBONS. 











¥ 








WE HAVE PERFECTLY ADAPTED THESE PENCILS TO ALL THE PROMINENT SYSTEMS IN USE. 





Notwithstanding the prevailing low prices, we have maintained and will continue 
to maintain, our High Standard for Straightness, Purity of Material, Perfection of Light 


and Long Life. 





HAW:&:GEAR 


MANUFACTURERS OF 


ELECTRICAL APPLIANCES 


Special Tools and Dies. Model and Experimental Work a specialty. 
{ Nos. 53 and &5 North Seventh Street, Philadelphia. 





Shultz Belting Company, 


MANUFACTURERS OF 


SHULTZ PATENT FPULLED FEATHER ER ELTING AND LACE LEATHER. 


Office and Factory : Cor. Bismarck and Barton Sts., St. Louis, Mo. 


Our Belting is made of leather tanned on the surface only; the interior (which is the fiber and 
strength of the hide) is not tanned, but rawhide fulled and softened . by our craggy s. Our Belt- 
ing is more pliable, hugs Soe ulley better, transmits more power than any other, and is the only perfect 
ELECTRIC JIGHT BELT MADE. Agents in all cities. Send for trial belt. 





NEW YORE INSULATED WIRE CO. 


MANUFACTURERS OF 


Insulated Wires and Cables for Aerial, Underground and Submarine use. 


Sole Owners of Grimshaw Wire Patents, 
Grimshaw Tape. Lead Covered Wire a Specialty. 


33 Oliver St., Boston, 64 Broadway, N.Y. 144 Lake St, Chicago, Il. 


W. B. DOWSE, Treas. R. E. GALLAHER, Sec. 


STANDARD UNDERGROUND CABLE COM’Y. 


GEO. WESTINGHOUSE, Jr., President. eee 6 WARING, Vice-President. 
JOHN. H. DALZELL, Treasurer. JACKSON, Secretary. 
DIR ECTORS—Gro0 WestinGcHovse, Jr., Rrewarp 8. 4 pte Watson, Joun H. Dauzetu, 
Roserr Pircarmn, ‘O. T. Wartne and C. H. Jackson. 














Manufacturers of 


The WARINC ANTI-INDUCTION and BUNCHED 
Telegraph, Telephone and Electric Light, Underground and Submarine 


LEAD COVERED WIRE FOR INSIDE USE, PROOF AGAINST DAMPNESS, 


{28 Pearl St., W. Y. City, {oAY.work,, | Hamilton Building, 94 th Ave.. Pittsburgh, Pa. 


HARD RUBBER. 


For all Electrical P Rods, Tubes, and special designs as ordered when 
practicable. Rubber Hook insulators, Tore Window Tut —— with Heads, Key Knobs, Switch Handles, Plug 
Handles, Battery Cells, Battery Syringes, Electric Lamp Switch Handles, &0., &c. Manufactured by 





THE BUTLER HARD RUBBER COMPANY, 





Nav ror. 


8383 MERCER STREET. 


‘Are Light Companies 


Gas COMPANIES 
ATT THN TION ! 


Owing to Recent Improvements we now make a Specialty of 


Central Station Work, 


AND OFFER THE 


Most Complete : Economical 


SYSTEM OF 





INCANDESCENT LIGHTING 


YET DEVISED FOR THIS PURPOSE. 





The COST of Installation is GREATLY Reduced and 
LONG DISTANCE Lighting Successfully Accomplished, 
from a COMMERCIAL STANDPOINT. 





FOR FULL INFORMATION ADDRESS 


The uited States Electric Lighting Co 


59 and 61 LIBERTY ST., NEW YORK. 
216 LA SALLE ST., CHICAGQ, ILL. 


August 28, 1886 
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AMERICAN ELECTRIC MFG. C0. 








-EXECUTIVE OFFICES — 


Mutual Life Building, 146 Broadway, New York, U.S.A. 





EDWARDS H. GOFF, President and General Manager. 


L. M. BATES, Vice-President. 





Hon. H. H. HYDE, Prest. Agawam National Bank, Springfield, Mass. 
Hon. L. M. BATES, formerly of Bates, Reed & Cooley, New York. 


of Messrs. Caswell, Hazard & Co., & Prest. 
ROWLAND N. HAZARD, { American Loan & Trust Co., New York. 


General Manager American Exchange in 
HENRY F. GILLIG, { Europe, New York and London, England. 


{| General Manager Southern New England Telephone 


~ OFFICERS 


TRUSTEES 





H. E. IRVINE, Secretary and Treasurer. 
JAMES J. WOOD, Electrician. 





EDWARDS H. GOFF, President of the Company, New York, 
Hon. JOHN J. KIERNAN, Kiernan’s Financial News Ag’cy, New York. 
Col. SILAS GURNEY, Proprietor Tremont House, Boston. Mass. 
H. E. IRVINE, - - Treasurer of the Company, New York. 


of Messrs. Chas. B. Whiting & Co., Bankers, 
CHAS. B. WHITING, { Gates, thes. & , 


New York Agent Holmes, Booth & Haydens, 





HENRY C. ADAMS, | 
W. J. JENES, { 


H. P. FROST, Company, ew Haven, Conn. 


A. B. CHANDLER, “Se , are Ocean Cable Company, 


New York. 
Manager of the Incandescent Department of the 
Company, New York. 














AMERICAN SYSTEM OF ELECTRIC ARC LIGHTING. 


This system of Electric Lighting is the development of a series of inventions and discoveries of James J. Woop, Electrician of the American Electric Manufacturing 
Company, of New York, who has devoted himself to the discovery of methods by which A PERFECT SYSTEM OF ARC LIGHTING, WITH PERFECT 
AUTOMATIC REGULATION could be obtained. 

Mr. Woop has succeeded in producing a Dynamo-Electric Machine, manufactured in various sizes, with a capacity of 1 to 50 lights of 2,000 candle-power each, 
which FULLY SATISFIES THE SEVEREST TESTS TO WHICH SUCH MACHINES CAN BE SUBJECTED. 

Mr. Woop has also invented a Lamp which is PERFECT IN ITS ELECTRICAL AND MECHANICAL CONSTRUCTION. In operation it is FREE FROM 
HISSING AND FRYING NOISES, and DOES NOT CUT ITSELF OUT OF CIRCUIT OR ALLOW THE CARBONS TO SLIP BY AND EXTINGUISH THE 
LIGHT— defects so objectionable in other systems. 

The American Company cordially invites investigation of its System by Scientists, Hlectricians and Mechanics, as well as ali who contemplate buying or using Electric Light Apparatus. 


The Special Advantages Claimed for the American System of Arc Lighting are: 


THE MOST PERFECT IN PRINCIPLES OF ELECTRICAL AND MECHANICAL CONSTRUCTION, for COMPLETENESS and SIMPLICITY in construction 
DURABILITY and ECONOMY in ‘its operation, STEADINESS and QUALITY OF LIGHT produced, and PERFECTION IN ITS AUTOMATIC REGULATION. IT 
HAS NO EQUAL. 

The Wood Automatic Regulator is ENTIRELY ORIGINAL, ABSOLUTELY PERFECT IN OPERATION, and is the ONLY PERFECT AUTOMATIC 
REGULATOR ever invented. 

The Wood Automatic Regulator is the ONLY ONE made which will permit the turning off of all the lights in circuit and allow the dynamo to run any length 
of time on a short circuit, or any number of lamps—from ONE upward—on any size or capacity of machine without injury to the machine, and with corresponding 
diminution of power. 

THE COST OF OIL AND COMMUTATOR BRUSHES IS REDUCED TO A MINIMUM, one set of brushes lasting for months without readjustment. 

The GENERAL CARE AND EXPENSE of running and maintenance of the American Machine and Lamp is FAR LESS THAN IN ANY OTHER SYSTEM. 

ABSOLUTE SAFETY OF ARMATURES FROM BURNING (the great difficulty with other systems, and which makes maintenance so expensive). 

The above are bold statements, but they are made deliberately, and we are ready to substantiate them in every particular. 


LOCAL LIGHTING COMPANIES, 


Either New or Old, Should Investigate the AMERICAN SYSTEM, before Buying New Apparatus Elsewhere. 


EDWARDS H. COFF, President and Ceneral Manager. 





WESTERN AGENCY, 


S. $. BADGER, 


Western Manager, 


NEW ENGLAND AGENCY, 


SOWDON, ELDER & WRIGHT, 


General Agents, 


CENTRAL AGENCY; 
For West Pennsylvania, Ohio, Kentucky and West Virginia, 


PITTSBURGH ELECTRIC COMPANY, 


EUGENE INGOLD. Manager, 
213 Wood Street, Pittsburgh, Pa. 





131 Devonshire Street, Boston, Mass. Puliman Building, Chicago, ill. 
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DORSETT’S 


ee 


i 


ANd 






— 


DHDORSETT'’S =~ 


eee 


Rlectrical Insulator, Water, Gas and Sewage Proof! 


UNDERGROUND GondvIT § 


il “ ae His 


UNDERGROUND 





YSTEM. 


HW" al 


‘DORSETT 
WINN ET of 


Absorbs no Moisture! Frost Cannot Affect It! 





CRUSHING STRAIN, 5,500 LBS. PER SQUARE INCH—-GOVERNMENT TEST, 


A Complete, Comprehensive System of Conduits for Electric Light, Telegraph, Telephone and Private Wires and Cables for Rental Purposes, 





The 24-inch ducts in this Conduit are leased to different companies, which may then occupy them 
with suc he wires and cables as they may adopt. New wires may be introduced or old ones replaced 
through these ducts between the man-holes as shown in the cut, 

An experience of six years for Underground Drainage has shown the superiority of this material as 
a tesistant of moisture, and its consequent immunity from damage by frost; it has been in use for 


=" CORRESPONDENCE SOLICITED. 


electrical purposes the past winter in the solidly frozen streets of Chicago without injury; is thesystein 
used by that city, siving pertect, unbounded satisfaction, and is now being introduced into the cities of 
St. Louis, Cincinnati and Detroit. The whole body of the Conduit is a thoroughly reliable insulator, 

meets oe alike by acids and alkalies, 


to-day. 
a | 


The cheapest and most perfect Conduit in the marke: 


D. H. DORSETT, Proprietor,* No. G1 La Salle Street, Chicago, Ill. 











PART Rane Barmity (10. 


OPEN CIRCUIT BATTERY 


FOR | 


ANNUNCIATORS, TELEPHONES, BELLS 1GNITING GAS, Ete, | 


It hasour PATENT SLOTTED CARBON CATHODE, between two | 


bars of zinc attached to a metallic cover. The carbon being slotted, | 
increases the active surface and makes the battery exceptionally 
constant. } 
E. M. F., equal to any open circuit battery made. Quick torecuper- | 
ate. Carbons specially prepared. No creeping of sa.ts to destroy 


connections. 


f Price, $1.50 per cell. 
- No. 1723 CHESTNUT 
PHILADELPHIA, PA, 


BINDERS 


FOR THE 


RLEGTRICAL REVIEW. 





Liberal discount to the trade. 


STREET, 











J. E. JEFFORDS & CO. 


Manufacturers to the Trade. 


POROUS CELLS 


Of Every Description, Made to Order. 
25 years’ experience in this branch of the business. 


2716 to2738 Salmon St., Philadelphia, Pa. 
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Wellington Belt older | 


The simplest, cheapest 
and handiest devicein ex- 
istence for shifting Dyna- 

mo Please write 
for circulars to 


W. B.Santley & Co. 


WELLINGTON, 0. 


—_— = 
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FLETCHERS’ 


Sleet Proof Pulley, 





We are now send to furnish for 
| the convenience of subscribers to the 


| REVIEW. 


| Or for any other Electrical or Scientific journal 
.. published-in- this couniry, 


LHL 


“LITTLE GIANT” BATTERY. 
The Original Carbon Cylinder Battery. 


PATENTED 1883. 


Among the many open-circuit Batteries the ‘‘ Little Giant’ is unequaled. 
Most economical on account of the indestructibility of the carbon cylinder. 
After long usage a new zinc and fresh solution of sal-ammoniac will completely 
restore its activity and usefulness. By actual tests the “Little Giant” bas 
discounted all others for its pafticular adaptation to the various uses of the 


Telephone, Long-Distance Telephone, Electric Bell Work, 
Electric Gas Lighting, etc. 


One dozen to 500 lots, special price. 


Rhode Island Telephone and Electric Co. 


P. O. Box, 1197. PROVIDENCE, R.I., U.S.A. 


SINGLE CELL 














one of the latest improved self-binders. 
|The binders are of the exact size of the 
‘paper, and each issue, as received, can 
'be filea in it without trouble. When 
ithe volume is complete at the end of 
the year, it can be permanently fastened 
in a moment, making in appearance a 





ARC LIGHT LAMPS. 


Sleet Cannot Stick Them—No Lighting volume almost as durable as one spe- | 
cially bound, The binder will be sent, 


postage prepaid, to any part of the 
Tnited States, on npoeips of $1.00. , 
Address, 


ELECTRICAL REVIEW, | 
| 


Cape, — Afford to do 


PRICE $9.00 PER DOZEN. 


JNO. R. FLETCHER, 
No. 9 Tecumseh Street, Dayton, Ohio. |P. 0. Box 329. 23 Pairk Row, New York. 


TITEL 


Solar Carbon & Mfg. Go. 


(WORKS NEAR PITTSBURCH, PA.) 


The only Carbon made from Natural Gas 
Our works are thoroughly equipped with 
Modern Machinery, and we guarantee the 
longest life, greatest brilliancy without 
hissing. 


GENERAL EASTERN OFFICE, 
55 South Third Street, 
Philadelphia, Pa. 


JARVIS ENGINEERING CO., 


BOSTON, MASSACHUSETTS. 
Complete Steam Outfits for Electric Lighting Stations, Steel Boilers with Jarvis 
Furnaces to burn cheap fuels, Armington & Sims Engines, Etc. 


SEND FOR CIRCULARS, 


NEW ELECTRICAL BOOKS. 


rors 
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Electric Transmission of Energy and its Transformation, Subdivision and Distribution,” a 
practical hand-book. By Gisbert Kapp. 324 pages, 8vo, cloth. $3.00. 


“ Telpherage.” a lecture delivered at the London Institution, January 24th, 1886. By Professor 
John Perry. 50 pages witli illustrations, 8vo, paper. 20c. 


“The Elementary Principles of Electric Lighting.” By A. A. C.Swinton. With 10illustrations, 
23 pages, 8vo, cloth. 60c. 
—— ADDRESS —— 


ELECTRICAL REVIEW, 23 Park Row, N. Y. 


SCHAEFER ELECTRIC MFG. CO. 


INCANDESCENT LAMPS, From !O to-100 Candle Power. DYNAMO MA- 
CHINES of Improved Construction. 
| Proposals and Estimates furnished for Complete Installations of Incandescent plants upon application to 


P.O. Box, 3068, Boston, Mass. 


FACTORY AT CAMBRIDGEPORT, MASS. 
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GUTTA PERCHA 
IS THE 
STANDARD 
INSULATION. 


Does not deterio- 
rate, and for 







Aerial or Unde: ind. A 

ot GoudSctang wine =O 
and Balata 
ed Wires, Cord- 
age and Cables, for 



















underwater or . 
underground yi ~- ste 
is the most . and Baitery 

8e8, 






Reliable and 
Durable, 






RIVER CanreEs. 
Gutta Percha 
Insulation 






Any number 
of Conduct- Burglar 
ors. Alarm, 






Annunciator, 
Electric Light 
and Gas Ligh 
ing Wires and 
Cables. Sitk, Cot- 
ton and Fibre Cov- 
ered Magnet Wires, 
Flexible Cables and 
Cordage. G.P. Sheet or 
Chatterion’s Compound 
Sor Cable Splices, and Pure 
G.P. Goods of every variety 




































Marks’ Compound Wire, for Battery Coppers. 


CRYSTAL 
CAREON Coa. 


Acid Vessels, Pipes, Vats, Etc. 














SOMETHING NEW. 





Automatic Machinery, by which 
carbon points are made absolutely 
uniform in size and quality. Some- 
thing never before accomplished. 

The National Carbon Company, 
the only carbon makers in the 
world who have as yet been able 
to dispense with manuallabor in 
the important processes of mak- 
ing carbons. 

We guarantee our carbon points 
to be suitable for any Ampere cur- 
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== COMPANY, 


ELectric LIGHT SUPPLIES. 


Insulators, Cross-arms, Locust and Oak Pins, Chestnut 
and Cedar Wire Poles, Turned Lamp Posts, Cal- 
vanized Iron Pole Steps, Ornamental Wrought 
Iron Brackets, Insulated Coppe 
Line Wire, &c. 


REPAIRS TO MACHINES AND LAMPS OF ANY SYSTEM MADE 
PROMPTLY. DUPLICATE PARTS OF APPARATUS 
FURNISHED ON RECEIPT OF SAMPLE. 


We manufacture and keep In stock PHOSPHOR-BRONZE BRUSHES, which are In every 
way superior to the copper brush. They spark less, last longer and do not cut the 
Commutator. Commutator Rings last twice as long when our Brushes are used 

















Fittings for Incandescence Lamps made to order, includ- 
ing Sockets, Holders, Switches, Cut-outs, Shade 
holders and all other Appliances neces- 
sary to the business. 





WAREROOMS, 


Hoen Building, North & Lexington Sts. 


WORKS, 
CONSTITUTION & MONUMENT STS., 
BALTIMORE, MD. 


LEATHEROID 











ive works, having put 
lectric Lighting and 
ectric ting an 

iated with us Skilled 
lectric 





We have just ted our 
in all modern machinery and aj 
manufactare of Carbons for 
also Carbon Plates. We have associa 
Labor as well as the most a experts in the El 
Light field, who th ly understand every detail in 
connection with the C. nm busi We theref say 
positively that we are now able to supely s Carbon Unsur- 
passed in Brilliancy and Steadiness of Light. We solicit 
an opportunity to demonstrate 
Carbons, by acareful test. Shall 
sample order. 


THE CRYSTAL CARBON CO., Cleveland, 0., U.S. A. 


THE CURT BATTERY. 


Actually the cleanest, most durable and practical, thereby the 
most economical and effective cell in the market. For experi 
menting, for medical for the laboratory, 
no moresuitable cell could be found. 


rent,and the best and purest made. | 
Quality will always be a primary 

consideration with us, yet our 

prices as low as consistent with 


the best. 

Our Laboratory and _ battery 
goods are used exclusively by all 
the eminent experimentors and. 
scientists in this country and | 
Europe. 

THE NATIONAL CARBON CO. | 


Office and works, Wilson Ave. ADDRESS FOR CIRCULARS, 
Cleveland, oO, CURT W. MEYER, 357 Fourth Ave. New York. 


NEW ENGLAND 
BUTT C0., 


Providence, R.L., 


MANUFACTURERS OF 


BRAIDING MACHINERY 


FOR COVERING 


















"Telephone 
, ELECTRIC-LIGHT WIRE. 


SINGLE AND DOUBLE 


gO WINDERS AND SRAIDERS 


Ofevery Description 
for Silk, Worsted 
and Cotton Braid. 


hate FINE CASTINGS A 
“Le SPECIALTY, « 






16x24 DUUBLE BRALDER. ’ 








what we claim for our | 
be pleased to receive a | 


td 
lating and Mechanical Pur- 
class. Furnished in Sheets 





The best Substitute for Hard Rubber for all Electric, 1 
poses, costing less than any other Insulating material of its 
and Tubes of various thicknesses. 

EXPERIMENTAL WORK CAREFULLY AND PROMPTLY DONE. 


THE LEATHEROID NOVELTY COMPANY, 74 Bedford Street, Boston, Mass. 


Send for Samples and Prices. 
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Manufactured by 


The United States Electric Lighting Co. 


69 LIBERTY 8T., NEW YORE. 216 LA SALLE ST., CHICAGO, ILL. 








THOUSANDS OF LIGHTS IN SUCCESSFUL OPERATION. 


This System can be Operated for 25 per cent. 
Less Money than any other. 


FULL INFORMATION CIVEN ON APPLICATION. 
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HEBOTRIOAL REV CHW. 











~~ CHAS. A. CHEEVER, 


LS N/ 


7?» 


THE BPS ©. 


INSULATED WIRES AND CABLE 
ema 113 Park Row, NewYork. 


2 Opera House Bullding. 


Thermostats and Thermostatic Fire-Alarm Apparatus, 


OUR PATENT CLOSED-CIRCUIT SYSTEM IS ABSOLUTELY RE- 
LIABLE AND ECONOMICAL, AND DOES NOT GIVE A 
FALSE ALARM WHEN THE CIRCUIT IS 
BROKEN ACCIDENTALLY. 
Our patent hydro-carbon thermostat is ornamental, ad- 
y justable and never ailing, closing or opening the circuit with 
great force, and does not destroy itself by use. A sample ther- 


mostat mailed on receipt of one dollar. 
Territorial rights and licences can now be negotiated. 


SEND FOR CIRCULAR TO 


~ 












| 
| 
} 
' 


Thermostat Two-thirds Actual Size. 














The Martin- Wilson Automatic Fire Alarm Co., 53 State St., Boston, Mass. 





DAY'S Kerite Insulated 


WIRES AND CABLES 


For Telephone, Telegraph and Electric Light Use 
and Electrical Circuits Generally. 


The reliability and durability of Kerite Insulation is unsurpassed, as has been 
proven by years of experience. All rubber and gutta-percha compounds are very 
short-lived when placed either in the air or underground, and the supposed new 
insulating materials now being presented to the public, are most of them old 
and discarded experimental products, The present high standard and uniform 
quality of Kerite is the result of 30 years’ experience. 

The attention of TELEPHONE MANAGERS is especially asked to our ANTI- 
INDUCTION TELEPHONE CABLES, they eing the most practical and 
durable in the market, 


TEL = peng TELEPHONE and ELECTRIC LIGHT Wires, 
RINE or UNDERGROUND work a specialty. Estimates for com 
‘of Bes anne wires and conduits will be furnished on app 


AUSTIN G. DAY, Sole AY, Sole Manufacturer, 
CLARK B. HOTCHKISS, Gen’l Agent, 
eter bane. 16 DEY STREET, NEW YORK. 


The BrOsh-SWal Elecite Light 


OF NEW ENGLAND. 


L. STRONG, President. GAYLORD McFALL, 
A. D, JUILLIARD, Vice-President. R. W. 
JOHN B. POWELL, General Manager. 


REMOVED TO Nos. 204, 206, 208, 210, ELIZABETH ST,, NEW YORK. 


WHERE ELECTRICAL APPARATUS FOR ALL THE VARIOUS MODES OF LIGHTING AND 
TRANSMITTING OF POWER ARE IN OPERATION. 


NO OTHER SYSTEM IS AS ECONOMICAL IN INSTALLATION AND MAINTENANCE 


NO OTHER ELECTRIC LIGHT APPARATUS IS AS DURABLE. 
THE FIRST MACHINES MADE ARE STILL IN DAILY OPERATION. 
Arc Lights of various Sizes. | 
Arc and Incandescent Lights from one Dynamo and Circult. | 
incandescent Lights of various Sizes from Special Dynamc | 
for Central Station Lighting. 


Surveys and Estimates Furnished by Experts | 


W. F, SWIFT, Secretary. 
W. J. POSSONS, Asst. Supt. 


for either SUBMA- 
— systems 
ication. 





88 C ‘onductor 





Secretary 


Ww. ¥. 
ABORN, Treasurer. 





THE 
SYSTEM 
COMPRISES: 
Cost of Apparatus Greatly Reduced. 


J. J. TRACY, Vice-Prest. 
N.S. POSSONS, Supt. 





G. W. STOCKLY, President. 
J. POTTER, Treasurer, 


THE BRUSH ELECTRIC 60. . 


The Sole Manufacturers, under all the patents of Charles F. em, for Electric Lighting, Storage 
Batteries, Carbons, Electro- Plating Machines, Electric Motors, e 

WE FURNISH THE ONLY COMPLET E and PERFECT +5 ‘STEM OF ELECTRIC LIGHTING. 

Machines for Are Lighting, giving lights of 1,200, 2,000, 3,000, 4,000, and up to 100,00 candle power 
Our No. 8 machine gives €5 lights of 2,000 c. p. with about 45 H. ° 

Over twenty different styles of arc lamps, for indoor and outdoor use, and for tower lighting. 


MACHINES? INCANDESCENCE LIGHTING, 


adapted for use with Swan Incandescence lamps. These machines are automatic and do not require 
the use of any switches or resistances outside of the machine to govern the current. Will run any 
number of lamps from one up to the full capacity of the machine, without change of speed and with- 
out the use of any apparatus outside of the machine. 

Our prices are lower than other makers. 

Storage Batteries, for Incandescence Lighting and for Electric Motors. 
the only practical ones offered in the market. 


CARBONS For ARC LAMPS. 


Our carbons are the or and best made. — have the largest and most fully equipped carbon 


ELECTRIC MOTORS. 


We have commenced the manufacture of the Brush Electric Motors and shall soon be prepared to fill 
orders for all sizes from one up to forty horse-power. In many locations these are the most economical 
a of power and will be largely used by Lighting Companies and others where small powers are 
requir 

















Our storage batteries are 


THE BRUSH ELECTRIC CO. cieveiand,o.,v.s... | 
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“— ANSONIA Bh Manufacturers of y 
Pure Electric Copper Wire, 
BARE AND COVERED, OF EVERY DESCRIPTION. 

“ACME” BRONZE TELEGRAPH AND TELEPHONE WIRE. 
Warercoms: 19 & 21 Cliff St.. New Yore atories: Ansonia, Conn. 
incanaescent Lighting on Aro-Light Circults. 
th Brown automat Converter 
cated “pRaow ELECTRIC snag 
400 WOOD ST., PITTSBURGH. PA. 
FOREST CITY CARBON MFG. CO. 
AUSTRIAN-AMERICAN CORED CARBONS, 
Solid Carbons for Electric Arc Lighting. 
HOLMES, BOOTH & HAYDENS, 
No. 25 ithe ence. NEW YORK. 
BRIDGEPORT BRASS CO., 
BRASS, COPPER AND GERMAN SILVER 
WIRE 4n> ROLLING MILLS, 
SOLE AGENTS FOR THE 
BRIDGEPORT ELECTRIC MFG. CO. 
THE ARMINGTON & SIMS 
FOR ALL PURPOSES WHERE POWER IS REQUIRED. 
OVER 1,700 ENGINES IN USE 


‘ASS & COPPER 60. 
BRIDGEPORT, CONN., 
Bare and Insulated Copper Wire for Electric Conductors a eile 
Automatic Cut-Off Engine, 





ARVIS ENGINEERING CO., 61 Oliver St., Boston. 
OND ENGL SRRRING C0., St. Louis, Mo. MORTON ED & CO., Baltimore, "Md. 

Fm F. yey War ; Oh hio Wh, MI NIGERODE. Atlanta, Ga.” 

| JOHN R. KLE, Detroit, Mich A. J. MILLER, Danville, Va. 

i. B.SWITH MACHINE CO.,025 Market St.,Phil.,Pa. W. R. BURGESS, Greensboro, N.C. 

| F. H. HAYWARD 201 La Salle St., Chicago, il. w.s. Fo ry 4 Pensacola, Fla. 

iT. W. ANDERSON, New Orleans, La. . 8. PEGRAM, Maco’ 

|E. P, HAMPSON & CO., 86 Cortl.ndt St., New York. uA. HAUSER, he Ala. 





THE NATIONAL 


TIME REGULATING COM’Y 


BOSTON, MASS. 
Isnow prepared to contract with 


Telephone Companies 


In the United States for the use of its Instruments 
for sending 


Acourate Time Signals by Telephone 
Every minute of the day or night. 

By ONE INSTRUMENT in an exchange any 
number of subscribers in that exchange can be 
furnished with Accurate Time at a nominal 
price per year. 

No change in subscribers’ instruments required. 
Does not interfere with conversation. The sub- 
scriber simply listens at the receiver, without 
calling, and the signals are plainly audible. 


| Witiam Marshall, 
Manufacturer of ELEcTRICAL CONDENSERS. 
STANDARDS A SPECIALTY. 
Rooms 2 and 4 University Building. 
Corner Waverley and University Places, New York. 








Fee BELTING 
(7 


MOST RELIABLE FOR DYNAMOS AND 
SWIFT-RUNNING MACHINERY. 


| Warranted to run steady and smooth, and without stretching 
Write for particulars and pricesto 


CHARLES. A. SCHIEREN &CO., 


Manafactarers and at pom bos —_ Leather Belting 
Lace Leathe’ 


47 Ferry Street, ans York, 
16 ARCH ST., PHILADELPHIA, 86 FEDERAL ST., BOSTON 





For full particulars, please address, 


JOHN M. ORAM, 
GENERAL MANAGER, 
P. 0, Box 1351, BOSTON, MASS. 





| 
| 











